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20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I Inspection  Reports  are  prepared 
under  guidance  contained  in  the  reconmended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a Phase  I investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies.  ^ 


Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic, /and  structural;  aspects  of 
the  dam.  The  engineering/techniques  employed  give  a reasonably 
accurate  assessment  of  t,he  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a Phase  I inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydrauli e/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  Including  required  remedial 
measures. 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser- 
voir was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature . It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected . 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a storm  event,  a finding 
that  a spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a highly  inadequate  condi- 
tion. The  design  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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Name  of  Dam:  Mink  Creek 
State:  Virginia 
County : Albemar 1 e 
Stream:  Mink  Creek 

Date  of  Inspection:  17  November  1978 


BRIEF  ASSESSMENT  OF  DAM 

Mink  Creek  Dam,  a homogeneous  earthen  dam  approximately  370  feet 
long  and  39  feet  high,  is  owned  and  operated  as  a flood  control 
structure  by  the  Town  of  Scottsville,  Virginia.  The  visual  inspec- 
tion and  review  of  engineering  data,  made  in  November  and  December 
1978,  indicate  no  deficiencies  requiring  immediate  attention. 

The  emergency  spillway  will  pass  50  percent  of  the  Problem  Maximum 
Flood  (PMF)  without  overtopping  which  is  considered  inadequate  but 
not  seriously  inadequate  for  the  "small"  size-"high”  hazard  classi- 
fication of  Mink  Creek  Dam.  Visual  observations  during  the  inspec- 
tion indicated  no  evidence  of  embankment  instability  or  piping,  and 
stability  analyses  reviewed  show  a sufficient  factor  of  safety  for 
the  downstream  slope. 

It  is  recommended  that  stability  analyses  be  performed  on  the  up- 
stream slope  assuming  full  drawdown  conditions,  or  at  a minimum, 
drawdown  from  normal  pool.  It  is  also  recommended  that  the  erosion 
gullies  in  the  approach  channel  to  the  emergency  spillway  and  the 
settled  areas  behind  the  side  wall  on  both  sides  of  the  impact  basin 
be  filled  and  reseeded.  An  annual  maintenance  and  inspection  program 
should  be  initiated;  at  which  time  the  previously  mentioned  mainte- 
nance items  should  be  scheduled.  A formal  warning  system  should  also 
be  considered  for  the  occupants  of  dwellings  located  downstream  of 
the  dam. 

Original  signed  by, 

MICHAEL  BAKER,  JR.,  INC.  SUBMITTED:  inns  i.  WAT.Sff 

James  A.  Walsn 
Chief,  Design  Branch 

Original  signed  by. 

RECOMMENDED:  7.  A NR  M.  GOODWIH 

Zane  M.  Goodwin 

Chairman  of  the  Board  and  Chief,  £s4ifeRftfrii£pe(i  by: 

Chief  Executive  Officer 


APPROVED:  Douglas  L.  Haller 
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SECTION  1 - PROJECT  INFORMATION 


1.1  General 

1.1.1  Authority:  Public  Law  92-367,  8 August  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers  to  initiate  a national 
program  of  safety  inspections  of  dams  through- 
out the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to 
conduct  a Phase  I inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams.  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 

be  a potential  hazard  to  human  life  or  property. 

1.2  Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  Mink 

Creek  Dam  is  used  primarily  for  flood  control; 
although,  the  dam  was  also  designed  for 
emergency  water  supply  during  fires  for  the 
Town  of  Scottsville,  Virginia.  The  dam  is  a 
homogeneous  earthfill  structure  about  370  feet 
long  and  39  feet  high.  The  top  of  dam  is 
15  feet  wide  and  is  at  elevation  321.0  feet 
above  Mean  Sea  Level  (M.S.L.).  Side  slopes 
of  the  dam  are  2.5  horizontal  to  1 vertical 
(2.5:1)  on  the  downstream  side  and  3:1  on  the 
upstream  side. 

The  principal  spillway  consists  of  a 42  inch 
diameter  reinforced  concrete  pipe.  This 
pipe  is  served  by  a 10  foot  square  drop-inlet 
structure  (riser)  with  3 by  7 foot  openings 
on  three  sides  maintaining  normal  pool  at  an 
elevation  of  301.0  feet  M.S.L.  An  impact  basin 
consisting  of  a baffle  wall  and  end  sill  is 
located  at  the  end  of  the  pipe  so  that  dis- 
charges will  not  erode  the  toe  of  the  dam. 
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The  emergency  spillway  is  a vegetated,  earth, 
side-channel  spillway  located  outside  the 
right  abutment  of  the  dam.  It  has  a bottom 
width  of  50  feet  and  has  a control  section 
with  an  elevation  of  313.0  feet  N.S.L.  Side 
slopes  in  the  emergency  spillway  are  cut  on 
1:1  slopes. 

A 36  by  36  inch  sluice  gate  is  located  on  the 
upstream  side  of  the  riser  with  an  invert 
elevation  of  289.5  feet  M.S.L.  and  can  be 
used  to  drain  the  reservoir. 

1.2.2  Location:  Mink  Creek  Dam,  located  near  the 
Town  of  Scottsville,  Virginia,  is  situated  on 
Mink  Creek  about  2000  feet  above  its  conflu- 
ence with  the  James  River. 

1.2.3  Size  Classification:  The  dam,  which  has  a maxi- 
mum  height  of  39  feet,  is  classified  as  a "small" 
size  structure  as  defined  by  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

1.2.4  Hazard  Classification:  Because  of  its  close 
proximity  to  the  Town  of  Scottsville,  Virginia, 
and  the  dwellings  immediately  downstream;  the 
dam  is  classified  as  "high"  hazard  in  accord- 
ance with  guidelines  contained  in  Section  2.1.2 
of  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams.  The  hazard  classifica- 
tion used  to  categorize  dams  is  a function  of 
location  only  and  has  nothing  to  do  with  its 
stability  or  probability  of  failure. 

1.2.5  Ownership : Mink  Creek  Dam  is  owned  by  the 
Town  of  Scottsville,  Virginia. 

1.2.6  Purpose  of  Dam:  The  dam  is  used  for  flood 
control  and  as  an  emergency  water  supply  for 
fires  by  Scottsville,  Virginia. 

1.2.7  Design  and  Construction  History:  Initial 
design  of  Mink  Creek  Dam  was  done  by  Richard  L. 
Williams,  Consulting  Engineer,  Roanoke, 

Virginia.  Final  design  was  done  by  John 
McNair  and  Associates,  Waynesboro,  Virginia 

for  the  Town  of  Scottsville.  The  dam,  completed 
in  November  of  1977,  was  constructed  by  Moore 
Golf,  Inc.,  Culpeper,  Virginia. 
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1.2.8 


Normal  Operating  Procedures:  According  to 
the  report  on  dam  operation  (see  Appendix  VI), 
under  normal  operating  conditions;  the  main 
slide  gate  on  the  inlet  of  the  42  inch  diameter 
outlet  pipe  is  completely  open  and  water 
flows  into  the  riser  over  the  weir  openings 
at  elevation  301.0  fe*>t  M.S.L.  When  the 
stream  channel  downstream  of  the  dam  becomes 
full  of  water  from  backwater  from  the  James 
River,  the  main  slide  gate  is  closed  allowing 
no  additional  discharge  from  the  dam.  If  the 
James  River  channel  is  not  full,  then  the 
main  gate  is  left  open  and  the  dam  will 
automatically  hold  back  excessive  flows  from 
the  Mink  Creek  watershed. 

1.3  Pertinent  Data 

1.3.1  Drainage  Area : The  dam  controls  a drainage 
area  of  0.92  square  miles. 


1.3.2  Discharge  at  Dam  Site:  No  major  flooding  has 
occurred  during  the  brief  life  of  the  dam 
since  November  1977. 

Principal  Spillway: 

Pool  level  at  emergency 

spillway  crest  263  c.f.s. 

Pool  level  at  top  of  dam  ....  297  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam  ....  3200  c.f.s. 

1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on 
the  dam  and  reservoir  are  shown  in  the  fol- 
lowing table: 

TABLE  1.1  DAM  AND  RESERVOIR  DATA 

Reservoir 


Capacity 


Item 

Elevation 
feet  M.S.L. 

Area 

acres 

Acre- 

feet 

Watershed  Length 
inches  feet 

Top  of  dam 

321.0 

17.4 

226 

4.61 

2400 

Emergency  spillway  crest 

313.0 

11.0 

88 

1.79 

1400 

Principal  spillway 

crest 

301.0 

5.5 

30 

0.61 

1000 

Streambed  at  centerline 

of  dam 

282.0 

— 
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SECTION  2 - ENGINEERING  DATA 


j 

2 . 1 Design;  The  design  data  reviewed  included  the  fol- 
lowing: 

1)  Copies  of  the  Design  Plans  for  Mink  Creek  Dam 
by  John  McNair  and  Associates.  These  design 
plans  included  typical  sections  of  the  dam, 
soil  borings  locations,  borrow  areas  loca- 
tions, outlet  structure  plans,  impact  basin 
details,  and  emergency  spillway  sections. 

Plan  and  typical  sections  of  the  dam  are 
included  as  Plates  1,  2 and  3 (Appendix  I). 

2)  Specifications  for  the  Mink  Creek  Dam  by  John 
McNair  and  Associates. 

3)  "Supplemental  Engineering  Study,  Mink  Creek 
Dam  Emergency  Spillway,  Scottsville,  Virginia" 
by  John  McNair  and  Associates,  April  1977 
(Appendix  V).  The  study  discusses  the  adequacy 
of  the  Mink  Creek  Dam  emergency  spillway.  It 
states  that  the  emergency  spillway  can  safely 
pass  a peak  flow  from  a storm  with  a precipita- 
tion of  12  inches  in  a 6 hour  period  under 
saturated  ground  conditions.  It  further 

states  that  larger  storms  with  greater  precipita- 
tion would  result  in  overtopping  and  possible 
failure  with  a great  deal  of  damage  downstream 
in  the  Town  of  Scottsville. 

4)  Report  on  "Mink  Creek  Dam  Operation"  by 
Edward  A.  Mahoney,  December  1977  (Appendix  VI). 

The  report  discusses  suggested  operation  of 

the  dam  including  a description  of  the  facility, 
problem  of  flooding,  storm  on  Mink  Creek 
watershed,  "superstorm"  and  dam  safety,  gate 
operation,  and  fire  line  operation. 

5)  Soil  and  Geological  Studies,  Mink  Creek  Dam 
(Appendix  VII).  Included  is  a report  by 

E.  0.  Gooch  and  Associates  on  seven  soil  test 
borings,  laboratory  soil  tests,  geological 
and  soil  studies  and  discussions  on  the 
geology,  cutoff  trench,  spillway,  and  embank- 
ments. The  study  recommended  that  slopes  of 
3:1  and  2.5:1,  upstream  and  downstream  respec- 
tively, be  used  and  that  a grout  curtain  would 
not  be  needed  under  the  dam.  The  report  also 
stated  that  a concrete- lined  spillway  section 
over  much  of  the  spillway  might  not  be  necessary 
and  that  the  floodplain  soil  from  under  the 
embankment  need  not  be  removed. 
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Also  included  are  boring  logs  and  pressure 
tests  results  extracted  from  "Mink  Creek 
Dam  and  Reservoir  Report  and  Preliminary 
Engineering, " dated  8 April  1976  by  Balzer 
and  Associates;  Geotechnics,  Inc.;  and  Richard  L. 
Williams,  P.E. 

All  existing  data,  with  the  exception  of  the  Specifica- 
tions which  were  returned  to  the  Town  of  Scottsville, 
have  been  filed  with  the  Norfolk  District  for  future 
reference . 

2.2  Construction:  The  dam  was  constructed  by  Moore  Golf, 

Inc.,  Culpeper,  Virginia  in  1977.  The  dam  was  offi- 
cially dedicated  in  November  1977. 

2.3  Operation:  The  dam  is  operated  and  maintained  by  the 
Town  of  Scottsville.  Operation  is  automatic  except  for 
periods  when  the  James  River  causes  backwater  flooding 
in  the  Town  of  Scottsville.  According  to  the  report 
(see  Appendix  VI),  the  main  gate  is  closed  at  this  time 
which  restricts  outflows  from  the  dam  and  helps  to 
reduce  flooding.  Although  not  presently  operational, 
the  dam  is  also  designed  to  provide  water  for  fire 
supply  for  the  Town  of  Scottsville.  According  to 
design  (see  Appendix  VI),  the  main  42  inch  gate  would 
be  closed  creating  a pressure  head  on  the  12  inch 
waterline  which  is  taken  off  the  outlet  conduit  just 
upstream  of  the  gate. 

2.4  Evaluation 

2.4.1  Design:  The  design  drawings  were  generally 
adequate  for  review.  However,  no  design 
calculations  were  available. 

2.4.2  Construction:  No  construction  reports  or  as- 
built  drawings  were  available  to  evaluate 
construction  methods  or  alterations.  How- 
ever, external  structures  were  in  accordance 
with  design  relative  to  size,  type  and  loca- 
tion. 

2.4.3  Operation:  Operation  of  the  dam  and  reservoir, 
which  involves  closing  the  42  inch  main  gate 
when  the  James  River  has  backed  up  into  Mink 
Creek,  should  be  reevaluated.  This  procedure 
prematurely  uses  up  storage  while  producing 
little  or  no  benefit.  By  closing  the  gate 

and  prematurely  using  the  flood  storage, 
flood  flows  from  the  emergency  spillway  may 
actually  be  greater  than  if  the  gate  had  been 
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left  open.  If  closing  the  gate  causes  the 
emergency  spillway  capacity  to  be  exceeded 
and  the  dam  to  be  overtopped,  a resulting 
failure  could  be  catastrophic.  For  this 
reason  the  gate  should  not  be  closed  in  an 
effort  to  obtain  additional  flood  control. 


s 


r 
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SECTION  3 - VISUAL  INSPECTION 

« 

3.1  Findings 

3.1.1  General:  The  dam  and  its  appurtenant  struc- 
tures were  found  to  be  in  good  overall  condi- 
tion at  the  time  of  the  inspection  on  17  November 
1978.  The  problems  noted  do  not  require 
immediate  remedial  treatment,  but  they  should 

be  corrected  as  part  of  a regular  maintenance 
program.  Noteworthy  deficiencies  observed 
are  described  briefly  in  the  following  para- 
graphs. The  complete  visual  inspection  check 
list  is  given  in  Appendix  III. 

3.1.2  Dam:  The  embankment  was  in  good  condition. 

Patches  of  grass  are  growing  in  portions  of 
the  upstream  riprap  and  the  downstream  rock 
gutters.  Driftwood  is  scattered  on  the 
upstream  shoreline. 

3.1.3  Appurtenant  Structures:  The  concrete  struc- 
tures including  the  riser  (see  Photo  2)  and 
impact  basin  (see  Photos  3 and  4)  are  intact 
without  damage.  The  only  deficiency  observed 
was  some  minor  settlement  and  erosion  of  the 
earth  backfill  near  the  ends  of  the  concrete 
walls  for  the  impact  basin. 

3.1.4  Emergency  Spillway ; The  spillway  can  function 
for  overflow  conditions  as  designed,  but 
there  are  some  deficiencies  which  include 
erosion  gullies  (see  Photo  5)  in  the  approach 
channel  at  the  shoreline,  minor  clear  seepage 
in  the  discharge  channel  and  moderate  erosion 
with  rock  breakage  in  the  cut  slopes.  The 
discharge  channel  of  the  emergency  spillway 

is  shown  in  Photo  6. 

3.1.5  Reservoir  Area:  The  reservoir  area  did  not 
have  any  significant  shoreline  erosion. 

3.1.6  Downstream  Channel:  The  downstream  channel 
(see  Photo  4)  is  unobstructed  and  well  formed 
with  stone  riprap  adjacent  to  the  impact 
basin,  bedrock  bottom  and  soil  slopes  further 
downstream. 
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3.2  Evaluation 


3.2.1  Dam;  The  embankment  is  in  good  physical 
condition.  The  driftwood  should  be  removed 
because  of  the  possibility  of  the  primary 
spillway  clogging.  The  flow  from  the  toe 
drain  should  be  monitored  during  periods  of 
high  reservoir  levels  to  detect  any  signifi- 
cant increase  in  flow. 

3.2.2  Emergency  Spillway:  The  erosion  gullies  in 
the  approach  channel  should  be  repaired  and 
protection  against  erosion  from  surface 
runoff  should  be  provided.  Surface  runoff 
should  be  diverted  by  drainage  ditches  for 
erosion  protection  in  both  the  approach 

and  exit  channels.  The  erosion  and  sloughage 
in  the  cut  slopes  do  not  appear  to  be  serious 
at  this  time. 

3.2.4  Appurtenant  Structures:  The  settlement  and 
erosion  of  the  backfill  adjacent  to  the  walls 
of  the  impact  basin  should  be  repaired  with 
compacted  soil  and  the  area  should  be  reseeded. 
Surface  runoff  should  also  be  diverted. 

3.2.5  Reservoir  Area : The  reservoir  area  is  in 
good  condition.  A staff  gage  should  be 
installed  to  monitor  reservoir  levels  above 
normal  pool. 

3.2.6  Downstream  Channel:  The  downstream  channel 
is  in  good  condition. 
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SECTION  4 - OPERATIONAL  PROCEDURES 


, 

4.1  Procedures : Operational  procedures  are  generally  dis- 
cussed  in  paragraphs  1.2.8,  2.3  and  2.4,  and  Appendix 
VI.  The  normal  reservoir  elevation  is  maintained  by  the 

< riser  crest. 

The  reservoir  can  be  drained  by  use  of  the  36  inch 
slide  gate  on  the  upstream  face  of  the  riser. 

4.2  Maintenance  of  Dam:  The  Town  of  Scottsville,  the 
owner,  is  responsible  for  maintenance  of  the  dam. 

4.3  Maintenance  of  Operating  Facilities:  The  Town  of 
Scottsville  is  also  responsible  for  the  maintenance  of 
the  operating  gates.  The  hand  crank  for  the  gates  is 
kept  at  the  Town  office  within  0.5  mile  of  the  dam. 

4.4  Warning  System:  The  report  presented  in  Appendix  VI 
calls  tor  constant  monitoring  of  the  dam  during  major 
floods.  It  is  recommended  that  a formal  emergency 
procedure  be  prepared  and  prominently  displayed,  and 
furnished  to  all  operating  personnel.  This  should 
include : 

1)  How  to  operate  the  dam  during  an  emergency 
(portion  included  in  Appendix  VI). 

2)  Who  to  notify,  including  public  officials,  in 
case  evacuation  from  the  downstream  area  is 
necessary. 

3)  Procedures  for  evaluating  inflow  during 
periods  of  emergency  operation  (portion 
included  in  Appendix  VI ) . 

The  occupied  dwellings  situated  immediately  downstream 
of  the  dam  indicate  the  importance  of  an  effective 
warning  system. 

4.5  Evaluation:  The  maintenance  and  operation  of  the  dam 
appear  to  be  sufficient.  Records  of  high  flows  and 
gate  operation  should  be  kept,  if  possible,  for  future 
use.  A staff  gage  should  be  installed  for  this  purpose. 

Operation  of  the  dam  and  reservoir,  which  involves 
t closing  the  42  inch  main  gate  when  the  James  River  has 

backed  up  into  Mink  Creek,  should  be  reevaluated.  This 
procedure  prematurely  uses  up  storage  while  producing 
little  or  no  benefit.  By  closing  the  gate  and  prematurely 
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using  the  flood  storage,  flood  flows  from  the  emergency 
spillway  may  actually  be  greater  them  if  the  gate  had  « 

been  left  open.  If  closing  the  gate  causes  the  emergency 
spillway  capacity  to  be  exceeded  and  the  dam  to  be 
overtopped,  a resulting  failure  could  be  catastrophic. 

For  this  reason  the  gate  should  not  be  closed  in  an 

effort  to  obtain  additional  flood  control.  * 


SECTION  5 - HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design:  A report  by  John  McNair  and  Associates  "Mink 
Creek  Dam  Emergency  Spillway"  (see  Appendix  V)  and 
another  report  by  Edward  A.  Mahoney,  "Mink  Creek  Dam 
Operation"  (see  Appendix  VI)  were  the  only  design 
hydrologic/hydraulic  data  available  for  review  in 
preparing  this  report. 

5.2  Hydrologic  Records:  No  rainfall  or  stream  flow  records 
were  available  at  the  dam  site. 

5.3  Flood  Experience:  No  major  flooding  has  occurred  on 
Mink  Creek  since  the  dam  was  completed  in  1977. 

5.4  Flood  Potential:  The  performance  of  the  reservoir  was 
analyzed  by  routing  the  various  floods  listed  in  Table  5.1. 
All  routings  began  with  the  reservoir  level  at  the 
principal  spillway  crest. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
are  shown  in  Table  1.1,  paragraph  1.3.3. 

Regulation  of  flow  from  the  reservoir,  except  for  fire- 
fighting supply,  is  automatic.  Normal  flows  are  main- 
tained by  the  riser  crest  (elevation  301.0  feet  M.S.L.). 
Water  entering  the  3 foot  high  by  7 foot  wide  rectangu- 
lar openings  on  the  north,  south  and  west  faces  of  the 
riser  flows  through  the  dam  in  a 42  inch  diameter 
concrete  conduit.  Water  flows  past  the  dam  through  an 
ungated,  earth,  side-channel  emergency  spillway  when 
the  reservoir  level  rises  above  the  crest  of  the  emer- 
gency spillway  (elevation  313.0  feet  M.S.L.). 

5.6  Overtopping  Potential:  The  probable  rise  in  the  reservoir 
and  other  pertinent  information  on  reservoir  performance 
for  the  Probable  Maximum  Flood  (PMF),  1/2  PMF  and  100-year 
flood  are  shown  in  the  following  table: 
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TABLE  5.1  RESERVOIR  PERFORMANCE 

Hydrographs 

Item  Normal  100  Year  1/2  PMF  PMF 


Peak  flow,  c.f.s. 


Inflow 

- 

1634 

4540 

9080 

Outflow 

- 

334 

3680 

8850 

Peak  elev.,  ft.  M.S.L. 

301.0 

313.7 

321.1 

323.7 

Emergency  spillway 
(elev.  313.0  feet  M.S.L.) 

Depth  of  flow,  ft.  (a) 

- 

0.3 

4.9 

6.7 

Avg.  velocity,  f.p.s. 

- 

2.9 

12.0 

14.0 

Non-overflow  section 
(elev.  321.0  feet  M.S.L.) 

Depth  of  flow,  ft. 

- 

- 

0.1 

2.7 

Duration  of  overtopping, hr s.  - 

- 

0.2 

1.2 

Average  velocity , f.p.s. 

- 

- 

- 

2.7 

Tailwater  elev.,  ft. 

M.S.L.  (b) 

282.0 

• 

* 

* 

(a)  Actual  depth  at  control  section  not  including  velocity  head. 

(b)  Tailwater  at  time  of  inspection. 


5.7  Reservoir  Emptying  Potential:  The  36  inch  slide  gate 
located  on  the  upstream  face  of  the  riser  will  permit 
withdrawal  of  about  135  c.f.s.  with  the  reservoir  level 
at  the  spillway  crest  and  will  essentially  dewater  the 
reservoir  in  about  8 hours  neglecting  inflow. 

5.8  Evaluation:  Mink  Creek  Dam,  classified  as  a "small" 
size- "high"  hazard  dam,  is  required  to  pass  a spillway 
design  flood  of  a size  between  1/2  PMF  and  PMF  according 
to  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams.  Where  there  is  a given  range  for  the  spillway  design 
flood,  the  magnitude  that  most  closely  relates  to  the 
involved  risk  was  selected.  Due  to  the  proximity  of 

the  homes  located  immediately  downstream  from  the  dam 
(see  Photo  4),  the  spillway  design  flood  is  equal  to 
the  PMF. 


Mink  Creek  Dam  has  a maximum  discharge  capacity  at  the 
top  of  dam  of  3500  c.f.s.  The  dam  is  able  to  pass 
approximately  50  percent  of  the  PMF  without  overtopping. 

According  to  its  classification,  the  dam  and  spillway  are 

insufficient  to  pass  the  PMF  and  therefore  the  spillway  * J 

is  considered  inadequate  but  not  seriously  inadequate. 

Conclusions  pertain  to  present  day  conditions  and  the 
effect  of  future  development  on  the  hydrology  has  not 
been  considered.  * 


NAME  OF  DAM:  MINK  CREEK 
18 


* ~r,~.  * 


SECTION  6 - DAM  STABILITY 


6.1  Foundation  and  Abutments:  The  bedrock  at  the  dam  site 
consists  of  phyllites  or  fissile  greenstone  which  is 
actually  a chlorite  actinolite  schist  as  described  in 
the  test  boring  logs  and  the  geologic  report.  There  is 
a deep  zone  of  weathering  and  soft  seams.  Fractures  are 
extensive.  The  dip  of  foliation  ranges  from  10°  to 

45  toward  the  east  or  southeast.  The  strike  varies 
also  because  of  folding.  There  are  scattered  quartz 
veins.  The  bedrock  is  in  the  Evington  Group  of  the 
Precambrian  System.  According  to  the  letter  from  E.  O. 
Gooch  and  Associates  (Appendix  VII),  pressure  tests  on 
the  borings  by  Geotechnics,  Inc.  indicate  that  there 
was  "very  little  if  any  water  loss"  in  the  fractured 
greenstone.  The  pressures  used  duplicated  the  normal 
pool  of  the  reservoir  and  were  performed  at  the  cutoff 
trench  depth  of  12  feet.  The  soils  above  the  bedrock 
are  variably  comprised  of  brown,  red,  micaceous,  silty 
sand,  clayey  silt  and  silty  clay  with  rock  fragments  to 
a maximum  depth  of  20  feet  with  an  average  depth  of  6 
feet.  The  soils  are  classified  alluvium,  colluvium, 
residuim  and  fill  with  a low  permeability. 

6.2  Stability  Analysis 

6.2.1  Visual  Observations:  No  evidence  of  insta- 
bility  in  the  embankment  or  cut  slopes  was 
observed.  No  seepage  was  observed  in  the 
embankment,  abutments  or  foundation  that 
would  suggest  an  unstable  condition.  The 
seepage  flow  from  the  toe  drain  (estimated  at 
0.3  g.p.m.)  is  clear  and  considered  normal. 

6.2.2  Design  Data:  A stability  analysis  was  per- 
formed  on  the  embankment  by  E.  O.  Gooch  and 
Associates  in  1976  using  the  dam  criteria  of: 
15  foot  top  width,  3:1  upstream  slope,  2.5:1 
downstream  slope,  33  foot  height,  floodplain 
soil  0 = 35°  with  C=0, -embankment  soil  0 = 24° 
with  C = 1000  lbs./ft.  and  mass  weight  of 
the  soils  = 120  lbs./ft.  . The  soil  strength 
data  was  obtained  from  direct  shear  tests  and 
appear  reasonable  for  the  soils  described  in 
the  test  borings.  (A  description  of  the 
testing  procedure  was  not  available.)  The 
downstream  side  the  rapid  drawdown  condition 
on  the  upstream  face  was  not  considered. 

E.  0.  Gooch  and  Associates  reasoned  that  the 
full  reservoir  condition  will  exist  for  only 
a few  days. 
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Thirty-five  trial  failure  surfaces  through 
the  embankment  and  the  underlying  floodplain 
soils  were  studied.  A copy  of  the  Soil  and 
Geological  Studies  including  the  stability 
analysis  is  presented  in  Appendix  VII.  The 
minimum  factor  of  safety  obtained  was  2.64 
which  was  considered  adequate  for  the  down- 
stream slope.  Therefore,  it  was  considered 
unnecessary  to  remove  all  of  the  soil  in  the 
floodplain  to  bedrock. 

6.2.3  Operating  Records:  No  operating  reports  for 
the  dam  were  available  for  this  report. 

6.2.4  Post-Construction  Changes;  No  alterations  of 
the  dam  were  apparent  since  construction. 

6.2.5  Seismic  Stability:  Mink  Creek  Dam  is  located 
in  Seismic  Zone  2.  Therefore,  according  to 
the  Recommended  Guidelines  for  Safety  Inspec- 
tion of  Dams,  the  dam  is  considered  to  have 
no  hazard  from  earthquakes  provided  static 
stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Evaluation:  The  embankment  section  chosen  for  the 

stability- analysis  was  compatible  with  the  dimensions 
of  the  dam,  and  the  soil  parameters  are  reasonable  for 
the  soils  tested  at  the  three  locations  selected. 
Therefore,  the  stability  analysis  is  acceptable  with  a 
safety  factor  of  2.64. 

Although  the  amount  of  drawdown  from  normal  pool  would 
be  11.5  feet,  standard  engineering  practice  requires 
stability  analyses  during  rapid  drawdown.  A stability 
analysis  on  the  upstream  slope  should  be  performed 
assuming  full  drawdown  conditions  or,  at  a minimum, 
drawdown  from  normal  pool. 
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SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 

7.1  Dam  Assessment:  The  dam  will  pass  approximately  50 
percent  of  the  PMF  without  overtopping,  which  is  considered 
inadequate  but  not  seriously  inadequate  according  to 
criteria  established  by  the  Recommended  Guidelines  for 

the  Safety  Inspection  of  Dams  for  a "small”  size-"high" 
hazard  category.  There  were  no  findings  as  a result  of 
this  inspection  that  would  indicate  the  structure  of 
the  dam  is  unsound.  No  evidence  of  sloughing  or  seepage 
indicating  embankment  distress  was  observed  during  the 
field  inspection.  The  stability  analyses  that  were 
provided  indicated  a high  factor  of  safety  on  the 
downstream  slope.  No  stability  analyses  were  performed 
for  the  upstream  slope. 

As-built  drawings  and  hydrology/hydraulic  computations 
were  not  available  for  this  dam.  Visual  inspection 
indicated  no  serious  departure  from  design  drawings. 

The  dam  will  not  require  urgent  remedial  treatment. 

7.2  Recommended  Remedial  Measures:  It  is  recommended  that 
stability  analyses  be  performed  on  the  upstream  slope 
assuming  a full  drawdown  condition  or,  at  a minimum, 
drawdown  from  normal  pool.  The  inspection  of  the  Mink 
Creek  Dam  revealed  the  following  maintenance  items 
which  should  be  scheduled  by  the  owner  during  a regular 
maintenance  period.  These  are: 

The  erosion  gullies  on  the  reservoir  approach 
slope  to  the  emergency  spillway  should  be 
filled  and  reseeded.  The  surface  water 
should  be  diverted  to  drainage  channels 
for  protection  against  erosion. 

Place  compacted  fill  and  reseed  the  areas 
behind  the  side  walls  on  both  sides  of  the 
impact  basin  to  prevent  erosion  and  allow  for 
drainage  away  from  the  walls. 

Remove  driftwood  from  the  upstream  slope  of 
the  dam. 

Initiate  an  annual  maintenance  and  inspection 
program  with  records  of  the  inspections. 

Consider  a formal  warning  system  for  the 
occupants  of  dwellings  located  downstream  of 
the  dam. 

Reevaluate  the  operational  procedure  of  clos- 
ing the  main  gate  valve  to  store  floodwaters. 


1) 

2) 

3) 

4) 

5) 

6) 
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1:  View  of  Top  of  Dam  Looking  Toward  Emergency  Spillway 

2:  Riser  of  Outlet  Structure  in  Reservoir 

3:  Impact  Basin  Showing  Baffle  Wall,  End  Sill  and 
Riprapped  Exit  Channel 

4:  Impact  Basin,  Downstream  Channel,  End  of  Emergency 
Spillway  (Right  Side  of  Photo)  and  Homes  in  Down- 
stream Area 

5:  Erosion  at  Approach  Channel  to  Emergency  Spillway 
6:  Downstream  View  of  Emergency  Spillway 


Photographs  were  taken  on  17  November  1978. 
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Batin,  Downstream  Channel,  End  of  Emergency  Spillway,  (At  right)  i 
Homes  In  Downstream  Area 


PHOTO  5.  Erosion  at  Approach  Channel  to  Emergency  Spillway 


PHOTO  6.  Downstream  Vlaw  ot  Emergency  Spillway 
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as  shown  on  the  plans.  The  sizes  of  the  hard  stone  were 
observed  to  range  from  2 to  18  In.  There  Is  some  minor 
growth  of  weeds  and  grass  between  the  rocks.  Scattered 
small  driftwood  was  observed. 
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UN GATED  SPILLWAY 


INSTRUMENTATION 


of  Dans  mink  CREEK 


of  DaMi  MINK  CREEK 


rainfall/reservoir  records  No  rainfall  records  are  available  at  the  dan. 


Nam  of  Dan i HINK  CREEK 


I 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  0.92  sq.nrl. 

301.0  ft.  M.S.L. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  : (30  ac.-ft.) 

ELEVATION  EMERGENCY  SPILLWAY  CREST 

(STORAGE  CAPACITY):  313.0  ft.  M.S.L.  (88  ac.-ft.) 

ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown 

ELEVATION  TOP  DAM:  321.0  ft.  M.S.L. 


CREST: 


Emergency  Spillway 


a. 

b. 

c. 

d. 


Elevation  313.0  ft.  M.S.L. _ 

Type  EartFTH de-channel  with  vegetative  cover 
Width  50  ft. 

Length~teO  ft.  total  (180  ft.  approach,  15  ft.  level  section,  155  ft. 
~ex1 1) 

Location  Spillover  Outside  right  abutment 


f.  Number  and  Type  of  Gates  None 


OUTLET  WORKS: 


a.  Type  Prop-Inlet  concrete  riser  

b . Location  Riser  In  reservoir  with  4Z  in.  R.C.P. 

c.  Entrance  inverts  301.0  ft.  M.S.L.  (normal  oool) 

a.  Exit  inverts  282  0 ft  H.5  L.  ioatlet''™  TcjTT 
e . Emergency  dralndown  facilities  36  In.  slide  gate 

HYDROMETEOROLOGICAL  GAGES:  None  at  dam  site 


a.  Type  

b.  Location 

c . Records  

MAXIMUM  NON-DAMAGING  DISCHARGE  500  c.f.s.  (estimated  In  report  by  McNair 

Tssoc.) 


< 

Name  of  Dam:  MINK  CREEK 
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APPENDIX  V 


SUPPLEMENTAL  ENGINEERING  STUDY 
MINK  CREEK  DAM  EMERGENCY  SPILLWAY 
SCOTTSVILLE,  VIRGINIA 
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SUPPLEMENTAL  ENGINEERING  STUDY 
MINK  CREEK  DAM  EMERGENCY  SPILLWAY 
SCOTTSVILLE,  VIRGINIA 


John  McNair  and  Associates 
Consulting  Engineers 
Waynesboro,  Virginia 


April  21,  1977 


PURPOSE 
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The  purpose  of  this  report  is  to  evaluate  the  safety  of  the 
Mink  Creek  Dam  emergency  spillway  as  presently  designed.  Specifically, 
three  basic  questions  will  be  addressed,  these  being: 

* 

I 

1.  With  the  spillway  as  presently  designed,  under  what  storm 
conditions  could  the  dam  fail?  What  is  the  return  period 
for  the  storm  which  would  cause  failure? 

2.  If  failure  of  the  dam  occurs,  what  would  be  the  effect  on 
downstream  structures  and  property? 

3.  If  the  emergency  spillway  was  enlarged  to  increase  its 
capacity,  what  would  the  cost  be  and  what  would  the  increased 
capacity  mean  as  far  as  the  possibility  of  failure  of  the  dam? 

DISCUSSION 

The  existing  emergency  spillway  has  a maximum  capacity  of  , 

approximately  3,000  cubic  feet  per  second  (cfs) . In  order  to  predict 
the  size  storm  which  would  generate  this  quantity  of  flow,  flood 
hydrographs  for  the  Mink  Creek  drainage  area  were  prepared  based  on 
theoretical  models  of  similar  drainage  basins.  The  actual  size  of  the 
rainstorm  required  to  produce  a flow  of  3,000  cfs  depends  upon  the 
condition  of  the  soil  cover  preceeding  the  rain.  Under  normal  ground 
conditions  (ground  not  saturated  from  previous  rains) , a rainstorm  of 
14  inches  in  a six  hour  period  will  produce  a peak  flow  of  approximately 
» 3,000  cfs.  If  it  is  assumed  that  the  ground  is  completely  saturated 

prior  to  the  occurrence  of  a rainstorm,  a 12-inch  rain  over  a six  hour 
period  will  produce  a peak  flow  of  approximately  3,000  cfs. 
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the  beginning  of  the  storm.  It  is  normally  assumed  that  the  PMP 
will  not  occur  at  the  same  time  as  saturated  ground  conditions. 

Two  methods  were  used  in  an  attempt  to  quantify  the  return 
periods  of  storms  having  a rainfall  intensity  of  12  and  14  inches 
in  a six  hour  period.  The  first  method  is  the  method  developed  by 
Gumbel  ^ which  is  used  to  predict  the  return  period  for  extreme 
values  for  which  data  is  not  available.  Rainfall  in  inches  per  € 
hour  period  was  plotted  against  recurrence  interval  in  years  on 
special  probability  paper.  Rainfall  intensities  for  various  return 
periods  were  taken  from  a series  of  curves  developed  by  the  U.  S. 
Weather  Service  for  Lynchburg.  When  rainfall  intensities  were 
plotted  against  recurrence  interval  in  years  for  2,  5,  10,  25,  50 
and  100-year  storms,  the  plot  results  in  a straight  line.  With 
this  procedure,  it  is  theoretically  possible  to  predict  the 
recurrence  interval  of  large  storms.  Using  this  method,  a storm 
with  a recurrence  interval  of  1,000  years  results  in  an  8-inch 
rainfall  in  a six  hour  period.  Projecting  the  line  even  further  for 
a 12-inch  rainstorm  results  in  a return  period  of  100,000  years. 

The  use  of  this  technique  to  estimate  return  periods  results 
in  rather  large  numbers  which  begin  to  become  meaningless  for 
the  size  storm  we  are  concerned  with. 

Another  method  was  also  used  in  an  attempt  to  determine  the 
return  period.  Dewiest  and  Waters  ^ used  the  Weather  Service 
rainfall  intensity  frequency  curves  in  an  effort  to  predict 
rainstorms  beyond  the  100  year  period.  This  method  uses  an 
arithmetic  plot  of  the  precipitation  in  a six  hour  period  plotted 
against  the  return  period  in  years.  Plotting  precipitation  in 
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a six  hour  period  versus  return  period  and  projecting  beyond  the 
100-year  storm  results  in  a graph  in  which  the  return  period  for 
storms  greater  than  the  100-year  storm  can  be  estimated.  Using 
this  method,  a 12-inch  rainstorm  in  a six  hour  period  has  a return 
frequency  of  approximately  600  years.  A 14-inch  rainstorm  in  a 
six  hour  period  has  a return  frequency  of  approximately  750  years. 

It  should  be  mentioned  that  a rainstorm  with  a return  period  of 
100  years  has  a magnitude  of  approximately  5.5  inches  in  a six 
hour  period. 

Use  of  such  terms  as  the  600  year  storm  might  lead  erroneously 
to  the  conclusion  that  such  storms  might  never  happen.  Such  is 
not  the  case,  since  such  storms  have  occurred  as  evidenced  by  the 
record  storms  mentioned  previously.  Such  storms  have  occurred  in 
the  past  and  probably  will  occur  again  in  the  future.  The 
difficulty  is  attempting  to  predict  the  return  period  for  such  a 
large  size  storm  in  a particular  area. 

The  spillway  meets,  with  one  exception,  the  criteria  for 
all  of  the  record  storms  which  have  occurred.  However,  the 
possibility  does  exist  that  a storm  exceeding  14  inches  could  occur. 
Indeed,  such  a storm  could  occur  in  the  year  following  completion 
of  the  dam.  Because  of  the  large  storm  required  to  produce  a flow 
exceeding  3,000  cfs,  pinpointing  the  exact  return  period  of  such  a 
storm  is  as  much  a matter  of  conjecture  as  it  is  a matter  of  exact 
analytical  analysis. 

The  next  question  concerns  the  affect  on  the  population  and 
property  downstream  from  the  dam  should  the  dam  fail.  Prior  to 
discussing  impact  of  dam  failure,  it  is  important  to  consider  the 
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effects  downstream  should  the  emergency  spillway  operate.  Should  a 
14-inch  rainstorm  occur,  the  emergency  spillway  would  be  operating 
at  peak  capacity  but  the  dam  should  not  fail.  The  houses  immediately 
downstream  from  the  dam  would  be  the  most  adversely  affected  should 
the  emergency  spillway  operate  at  its  peak  capacity.  The  stream  bed 
at  this  point  is  only  about  10  feet  wide  and  has  a carrying  capacity 
of  only  about  500  cfs.  Should  the  emergency  spillway  be  operating 
at  peak  capacity  (3,000  cfs),  there  would  be  a tremendous  amount 
of  turbulence  at  the  point  where  the  emergency  spillway  enters 
the  stream  bed.  Erosion  will  most  likely  occur  in  the  area 
immediately  downstream  from  the  dam  where  the  steep  slope  from  the 
emergency  spillway  meets  the  gradual  slope  of  the  stream  bed. 

In  addition,  water  from  this  emergency  spillway  will  sp  1 out  of 
the  existing  stream  bed  into  the  narrow  confines  of  the  valley. 

The  extent  of  damage  depends  upon  the  amount  of  water  which  the 
emergency  spillway  is  carrying.  If  only  about  500  cfs  flows  over 
the  emergency  spillway,  little  damage  would  actually  occur  since  the 
stream  could  probably  handle  this  amount  of  flow  from  the  spillway. 
The  portion  of  Mink  Creek  which  runs  through  town  has  a carrying 
capacity  of  approximately  700  cfs.  Should  the  emergency  spillway 
be  operating  at  peak  capacity,  localized  flooding  will  probably 
occur  in  the  town  because  of  the  limited  carrying  capacity  of  the 
stream. 

The  damage  which  would  occur  to  the  dam  should  the  flow  exceed 
3,000  cfs  is  dependent  upon  the  duration  of  overtopping  as  well 


as  the  height  of  water  over  the  dam.  It  is  estimated  that  if  the 
peak  flow  reaches  3,500  cfs,  the  height  of  water  over  the  dam  will 


be  approximately  6 inches.  If  peak  flow  reaches  8,000  cfs,  height 
of  water  over  the  dam  will  be  approximately  2.5  feet.  Should  the 
dam  be  overtopped,  it  is  most  likely  (but  not  certain)  that  the  dam 
will  fail.  Normally,  earthen  dams  do  not  fail  instantaneously  and 
release  all  water  behind  the  dam  at  one  time.  Failure  of  the  dam 
would  probably  be  gradual  with  water  being  released  as  the  dam  fails. 
It  is  almost  impossible  to  predict  with  any  degree  of  accuracy  the 
exact  volumes  or  flows  which  would  move  down  the  valley  floor  through 
the  town.  Undoubtedly,  the  entire  area  lying  in  the  valley  floor 
both  immediately  downstream  of  the  dam  and  the  town  itself  would  be 
severely  damaged. 

Should  a storm  occur  large  enough  to  overtop  the  dam,  there 
would  be  only  a short  amount  of  time  between  the  filling  up  of  the 
water  impoundment  pond  behind  the  dam,  operation  of  the  emergency 
spillway,  and  overtopping  of  the  dam.  Because  of  the  small  drainage 
area  behind  the  dam,  the  flood  would  reach  a peak  very  quickly. 

(The  peak  would  also  pass  very  quickly.)  Using  the  unit  hydrograph 
developed  for  the  drainage  basin  for  a 28-inch  rain  in  a 6 hour 
period,  the  time  between  when  the  emergency  spillway  began  operation 
and  overtopping  of  the  dam  would  only  be  about  1 hour.  Should 
such  a storm  occur,  evacuation  procedures  would  have  to  be  started 
quickly  in  order  to  insure  safety  of  persons  below  the  dam. 

It  is  interesting  to  consider  what  would  happen  to  the  town 

should  no  dam  be  present.  If  a rainstorm  of  14  inches  in  six  hours 

occurred  the  peak  flow  would  still  be  approximately  3,000  cfs. 

In  the  narrow  valley  immediately  downstream  from  the  dam  site,  the 

average  depth  of  water  in  the  valley  would  be  approximately  3 feet 

with  depths  in  the  stream  being  greater  than  3 feet  with  less  water 

on  the  higher  sides  of  the  valley.  In  the  portion  of  town  along 
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Mink  Creek  the  average  depth  would  be  approximately  2 feet  of 
water  with  greater  depths  in  the  area  of  Mink  Creek  and  lesser  as  it 
spreads  out  in  the  higher  valley  sides.  If  a storm  of  28  inches 
fell  in  six  hours,  the  depths  and  flows  would  be  much  greater. 

' The  storm  would  peak  at  approximately  8,000  cfs  which  would  cause 
the  water  to  rise  to  about  6 feet  in  the  narrow  valley  immediately 
downstream  from  the  dam  site  with  about  4 feet  of  water  in  the  town. 

The  occurrence  of  such  floods  without  the  dam  would  also  cause  damage 
to  the  town  and  would  also  provide  little  warning  to  the  residents 
concerning  the  occurrence  of  such  a flash  flood. 

The  last  question  addressed  by  this  study  is  the  possibility 
of  expanding  the  capacity  of  the  spillway  above  3,000  cfs  and 
predicting  the  return  period  for  the  expanded  spillway.  The  existing 
dam  site  limits  the  size  of  the  spillway  that  could  be  installed 
because  of  existing  property  lines  and  the  location  of  the  houses 
immediately  downstream  from  the  dam.  It  is  possible  to  install 
a 70-foot  wide  spillway  (as  opposed  to  a 50-foot  spillway  as 
presently  designed)  at  the  existing  site  without  infringing  upon 
property  lines  and  the  dam.  Such  a spillway  would  have  a capacity 
of  approximately  4,500  cfs.  This  would  give  adequate  capacity  to 
meet  the  peak  flow  from  a storm  of  18  inches  in  a six  hour  period. 

Using  the  method  described  previously,  this  would  place  the  return 
period  for  the  storm  somewhere  in  the  neighborhood  of  1,000  years. 

Estimated  cost  of  increasing  the  capacity  of  the  spillway  to  4,500 
cfs  is  approximately  $20,000  for  the  extra  earth  work  involved  to 

t 

widen  the  spillway.  This  does  not  include  the  cost  of  any  concrete 
lining  that  may  have  to  be  installed  in  the  spillway  to  protect 

* 
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against  erosion  when  the  spillway  is  in  operation.  Although 
expansion  of  the  spillway  to  70  feet  provides  some  additional 
safety  factor  (an  18-inch  storm  as  opposed  to  a 14-inch  storm, 
or  a return  period  of  1,000  years  as  opposed  to  750  years)  the 
actual  safety  factor  involved  is  rather  small  when  discussing  such 
large  size  storms.  In  order  to  pass  the  maximum  flood,  the  spillway 
would  have  to  be  sized  to  carry  peak  flow  (8,000  cfs)  caused  by  the 
Probable  Maximum  Precipitation  of  28.5  inches  in  a six  hour  period. 

To  provide  this  capacity,  the  emergency  spillway  would  have  to  be 
125  feet  wide.  No  attempt  was  made  to  assign  a return  period  to 
this  size  storm  since  it  is  considered  to  be  the  maximum  precipitation 
that  could  occur.  An  additional  cost  of  at  least  $85,000  would  be 
incurred  by  construction  of  such  a spillway.  As  mentioned  before, 
the  present  location  of  property  lines  and  presence  of  houses 
immediately  downstream  from  the  dam  preclude  the  construction  of 
such  a spillway  without  procurement  of  additional  space  and  land 
downs tream  from  the  dam.  The  cost  mentioned  above  does  not  include 
procurement  of  the  additional  real  estate  required  nor  the  added 
cost  of  liner  should  it  be  required. 

While  construction  of  125-foot  spillway  would  protect  the  dam 
from  overtopping  should  the  PMP  occur,  a great  deal  of  damage  would 
still  occur  in  the  town  because  of  the  peak  flow  (8000  cfs)  being 
discharged  through  the  spillway. 

SUMMARY 

■4 

The  emergency  spillway  as  presently  designed  will  safety  pass 
peak  flow  from  a storm  with  a precipitation  of  14  inches  in  a 6 hour  * 
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period  under  normal  ground  conditions  or  a storm  with  12  inches 
precipitation  in  a 6 hour  period  under  saturated  ground  conditions. 

Estimated  return  period  for  these  storms  is  750  years  and  600  years, 
respectively.  Larger  storms  with  greater  return  periods  will  cause 
damage  to  the  dam  due  to  overtopping.  The  degree  of  damage  is 

dependent  upon  the  duration  and  magnitude  of  the  peak  flow.  Failure  i 

of  the  dam  would  probably  be  gradual  but  would  cause  a great  deal  of 
damage  downstream.  If  the  spillway  were  enlarged  to  pass  the  peak 
flow  from  the  Probable  Maximum  Precipitation,  the  spillway  would 

t 

have  to  be  125  feet  wide  costing  at  least  $85,000  (excluding  cost 
of  additional  property  acquisition) . No  matter  what  size  emergency 
spillway  is  provided,  flooding  and  damage  will  occur  if  peak  flow 
from  large  rainstorms  (i.e.  14  or  28  inches)  is  discharged  over  the 
spillway.  With  or  without  the  dam,  considerable  downstream  damage 
can  be  expected  from  flooding  caused  by  extreme  rainfalls. 
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APPENDIX  VI 

' 

MINK  CREEK  DAM  OPERATION 


MINK  CREEK  DAM  OPERATION 

Description  of  the  Facility 

Mink  Creek  dam  is  a flood-control  facility  located  in 
Albemarle  County,  Virginia. 

The  dam  creates  an  Impoundment  of  water  on  Mink  Creek 
that  prevents  flooding  of  the  northern  part  of  Scottsville. 
The  dam  is  an  earthen  embankment  about  35  feet  high  by  320 
long.  The  embankment  is  about  205  feet  wide  at  the  bottom 
and  15  feet  wide  at  the  top. 

The  main  parts  of  the  facility  in  addition  to  the  em- 
bankment are  as  follows: 

1.  The  water  outlet  structure  (tower) 

2.  The  primary  spillway  (42  inch  diameter  pipe) 

3.  The  impact  basin 

4.  The  emergency  spillway 

5.  Grout  curtain  which  underlies  the  centerline 
of  the  dam. 

The  outlet  structure  contains  two  gates,  a 36"  drain 
gate  for  emptying  the  lake,  and  a 42"  gate  for  closing  the 
primary  spillway  for  maintenance  and  pipe  inspection.  Con- 
trols for  the  gates  are  on  top  of  the  outlet  structure. 

The  outlet  structure  contains  three  (3)  trash  racks  whose 
lower  level  is  301  feet  above  mean  sea  level.  This  controls 
the  lake  to  this  level  by  allowing  the  water  to  flow  over 
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the  trash  racks,  into  the  outlet  structure,  through  the  pri- 
mary spillway,  out  the  impact  basin  and  down  Mink  Creek  into 
the  James  River. 

The  primary  spillway  is  a lock- joint  cast  iron,  concrete 
lined,  42  inch  pipe  that  is  202  feet  long.  It  connects  the 
outlet  structure  to  the  impact  basin  and  runs  under  the  dam 
perpendicular  to  the  center  line. 

The  impact  basin  is  a concrete  box  that  catches  the  water 
from  the  primary  spillway  and  dissipates  the  energy  of  the 
water  so  that  it  gently  flows  on  down  the  creek  to  the  river. 

The  energy  is  dissipated  by  hitting  a baffle  wall  and  falling 
into  a sump  before  flowing  downstream.  The  entry  from  the 
pipe  into  the  impact  basin  is  controlled  by  a 42  inch  sluice 
gate.  This  is  the  main  gate  for  controlling  water  flow  into 
Mink  Creek.  This  same  gate  would  be  used  with  some  other 
operations  to  get  water  into  the  fire  line  for  emergency  fire  use. 

The  emergency  spillway  is  a 50  feet  wide  trench  that 
bypasses  the  dam.  Its  purpose  is  to  keep  water  from  ever 
going  over  the  top  of  the  dam.  It  does  this  by  letting  the 
water  flow  around  the  dam.  The  normal  level  of  water  in  the 
lake  is  301  feet.  When  a rain  occurs  the  water  that  runs  off 
from  the  rain  will  flow  through  the  outlet  structure.  If  a 

storm  with  heavy  rain  occurs  the  outlet  structure  and  the  pri- 

spillway 

maryAmay  not  be  able  to  carry  off  the  water  so  the  lake  fills 
up.  Under  normal  condition  the  lake  will  contain  30  acre- feet 
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of  water,  covering  5%  acres  of  area  and  fill  to  301  feet 

above  mean  sea  level.  A heavy  storm  could  fill  the  lake  to 

\ 

313  feet  above  mean  sea  level  with  88  acre-feet  of  water  cover- 
ing an  area  of  11  acres.  The  dam  would  store  58  acre-feet  of 
water  or  the  amount  of  water  from  8%  inches  of  rain  in  six 
hours.  More  that  this  rain  would  run  off  through  the  emer- 
gency spillway  which  is  at  a level  of  313  feet  above  mean  sea 
level.  This  maximum  storage  level  is  eight  feet  below  the  top 
of  the  dam  which  is  at  321  feet  above  mean  sea  level.  Since 
the  channel  of  the  emergency  spillway  is  below  the  top  of  the 
dam,  the  water  will  flow  around  the  dam  rather  than  ever  flow 
over  it.  This  is  the  basic  purpose  of  the  emergency  spillway. 

The  grout  curtain  is  a layer  of  neat  cement  that  was 
pumped  into  the  bed  rock  before  the  concrete  pipe  and  the 
earth  fill  were  put  in  place.  This  grout  was  pumped  into  the 
drill  holes  at  a depth  of  30  to  40  feet  to  seal  off  any  cracks 
so  that  the  dam  would  be  tight  and  not  leak.  Though  the  grout 
curtain  is  not  visible  it  is  there  and  doing  its  job. 

Problem  of  Flooding 

The  Town  of  Scottsville  is  situated  close  to  the  James 
River  at  Horseshoe  Bend.  It  was  situated  close  to  the  river  to 
handle  the  river  transportation  of  a century  and  a quarter  ago. 
Mink  Creek  runs  south  through  the  Town  and  empties  into  the 
4 James  River.  Mink  Creek  drains  a 600  acre  watershed  to  the 

east  and  a 300  acre  watershed  to  the  west.  After  a heavy  rain, 
r the  east  watershed  will  carry  about  four  to  five  times  as  much 
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water  as  the  west  watershed.  Mink  Creek  dam  has  been  built  to 
retain  water  from  the  east  watershed.  The  basic  problem  of 
flooding  is  that  when  the  James  River  is  full  of  water  and 
there  is  a heavy  rain  on  the  east  watershed  — there  is  no  place 
for  the  Mink  Creek  water  to  go,  so  it  floods  the  Town. 

Storm  on  Mink  Creek  Watershed 

A storm  on  the  east  watershed  that  is  not  excessive  can 
be  contained  in  the  dam.  That  is, the  water  storage  capacity 
of  the  dam  will  hold  up  to  8%  inches  of  rain  in  six  hours.  If 
the  James  River  is  not  in  flood  stage  and  a storm  occurs  the 
main  gate  should  be  left  open.  The  dam  will  automatically  hold 
back  excessive  flow  in  Mink  Creek  Channel.  The  water  level  in 
the  lake  will  rise  and  the  flow  through  the  pipe  will  not  exceed 
the  channel  capacity.  In  this  way  the  houses  below  the  dam  and 
along  the  channel  will  be  protected. 

If  a large  storm  that  produces  from  8%  to  14  inches  of 
water  should  occur,  then  the  maximum  storage  capacity  of  the 
dam  would  be  exceeded.  Then  water  will  flow  around  the  dam 
through  the  emergency  spillway.  Scottsville  has  had  around  12 
inches  of  water  in  six  hours.  If  a large  storm  should  occur 
the  main  gate  should  be  left  open  if  water  can  flow  in  Mink 
Creek.  That  is,  if  water  can  flow  into  the  James  River,  let  it 
flow  don't  try  to  hold  it  back. 

Supers torm  and  Dam  Safety 

A superstorm  would  produce  more  than  14  inches  of  rain  in 
six  hours.  Scottsville  has  never  had  this  much  rain  but  the  r 
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worlds  record  was  the  1969  storm  In  Nelson  County  that  produced 
23%  Inches  of  rain  In  eight  hours. 

A storm  above  14  inches  of  rain  in  six  hours  would  fill 
the  storage  capacity  of  the  dam  and  also  flow  past  the  dam  in 
the  emergency  spillway.  The  emergency  spillway  will  handle  a 
flow  of  3000  cubic  feet  of  water  a second  and  the  primary  spill- 
way will  handle  another  430  cubic  feet  of  water  a second.  For 
this  reason,  any  time  that  the  water  begins  to  flow  in  the 
emergency  spillway  the  dam  should  be  watched  very  carefully. 

If  the  emergency  spillway  begins  to  fill  up  the  main  gate  should 
be  opened  if  it  is  not  already  open.  This  would  allow  3430 
cubic  feet  of  water  per  second  to  bypass  the  dam.  Water  should 
never  flow  over  the  top  of  the  dam  because  the  water  could 
erode  and  cut  the  dam.  If  this  were  to  happen  the  dam  could 
release  much  of  the  water  being  stored  with  loss  to  property 
downstream  and  even  a possible  loss  of  life.  For  these  reasons, 
when  a superstorm  occurs  the  dam  should  be  watched  constantly. 
When  more  than  16  inches  of  water  falls  in  six  hours,  evacua- 
tion should  be  considered  for  people  living  along  Mink  Creek. 

The  problem  is  that  with  a storm  of  this  magnitude  there  is 
really  no  place  to  go. 

The  weather  bureau  has  estimated  that  it  is  theoretically 
possible  to  get  28%  inches  of  rain  in  six  hours.  This  estimate 
exceeds  the  worlds  record  by  more  than  50%  . The  following  is 
a table  of  rainfalls,  flows  and  frequency  of  occurance  that  was 
calculated  for  the  Mink  Creek  east  watershed  by  the  engineering 
firm  that  designed  the  dam. 
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Mink  Creek  East  Watershed 


linfall 
i 6 hour 
period 

Peak  Flow 
Runoff  in 

Cubic  Ft/Sec 

Average 
Flow 
c.f .s. 

Average  no . of 
years  of 
Recurrance 

* 

28%" 

8000 

2874 

almost  never 

18  " 

4500 

1815 

1000 

4 

14  " 

3000 

1412 

750 

12  " 

2670 

1210 

600 

8%" 

2000 

851 

500 

Gate  Operation 

The  main  gate  of  the  Mink  Creek  dam  is  a 42  inch  sluice 
gate  on  the  impact  basin  at  the  toe  of  the  dam. 

This  gate  should  be  left  in  the  open  position  except  for 
unusual  circumstances.  There  are  two  (2)  times  when  the  gate 
should  be  closed. 

1.  When  Mink  Creek  Channel  is  full  of  water  due  to 
the  James  River  flooding  and  the  James  has  backed  up  into  Mink 
Creek  the  main  gate  should  be  closed. 

2.  When  the  water  in  Mink  Creek  lake  is  to  be  used 
for  emergency  fire  fighting  the  main  gate  should  be  closed. 

Fire  Line  Operation 

In  case  it  is  decided  to  use  the  water  in  Mink  Creek  lake 
to  fight  a fire,  it  is  necessary  to  do  several  things  to  get 
water  into  the  fire  hydrant  which  is  close  to  the  impact  basin. 

1.  Send  two  or  three  firemen  from  the  firehouse 

to  Mink  Creek  dam  with  two  gate  cranks  and  one  small  rowboat. 

2.  One  fireman  starts  right  away  to  close  the  main  gate. 
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3.  AC  Che  same  Cime  Che  ocher  fireman  carries  Che 
boac  and  Che  ocher  gaCe  crank  Co  Che  edge  of  Che  lake.  He 
Chen  rows  Che  boac  concaining  Che  gaCe  crank  Co  Che  ouclec 
scrucCure.  He  Cies  up  Che  boaC;  pucs  Che  gaCe  crank  on  Che 

l Cop  of  che  scrucCure;  assends  Che  ladder  and  pucs  Che  crank 

on  che  gear  shafc  and  waics  for  a signal  chac  che  main  gaCe 
is  closed. 

4.  When  Che  firsC  fireman  gees  Che  main  gaCe 
closed,  he  signals  Co  Che  fireman  on  Che  ouclec  scrucCure  chac 
Che  main  gaee  is  closed.  This  can  be  done  Chrough  a Chird 
fireman  on  Cop  of  Che  dam  or  wich  a pair  of  porcable  radios. 

5.  When  Che  signal  is  received  at  Che  ouclec  scruc- 
Cure, Che  second  fireman  opens  Che  lake  drain  gaCe  a few  inches. 
This  fills  che  primary  spillway  pipe,  che  ouclec  scrucCure  and 
Che  fire  line  Co  Che  hydranC. 

6.  The  fire  hose  muse  Chen  be  connecced  Co  Che  hy- 
dranC and  Che  hydranC  Cumed  on. 

The  fire  hydranC  will  supply  almosc  cen  million  gallons 
of  waCer  and  Che  inicial  pressure  will  be  almosc  six  pounds  per 
square  inch.  During  Che  Cime  of  a fire  emergency,  che  main 
gace  can  be  lefc  closed  wlchouc  any  problem. 

* ★ * 

Edward  A.  Mahoney  0 
December  15,  1977 
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September  8,  1976 


Mr.  Ed  Mahoney,  Project  Manager 
Scottsvllle  Flood  Control  Commission 
P.  O.  Box  272 

Scottsvllle,  Virginia  24590  ' 


Re:  Soli  & Geological  Studies 
Mink  Creek  Dam 
Scottsvllle,  Virginia 


Dear  Mr.  Mahoney: 

In  accordance  with  our  proposal  to  you  dated  August  16,  1976 
our  firm  has  recently  completed  a series  of  seven  soil  test  borings,  laboratory 
soil  tests,  geological  and  soil  studies  at  the  referenced  site.  In  conducting  these 
studies  we  had  access  to  a report  prepared  by  Balzer  and  Associates,  Geotechnics, 
Inc.  and  Richard  L.  Williams,  dated  April  8,  1976.  We  studied  the  aforementioned 
report,  especially  as  it  related  to  matters  of  bedrock  geology,  soils  and  engineering 
soil  analysis. 

The  purpose  of  our  study  was  to  provide  the  firm  of  John  McNair 
& Associates , Consulting  Engineers  with  soil  and  geological  Information  and  recom- 
mendations which  would  assist  that  firm  In  designing  a safe  and  economical  structure 
at  the  proposed  site. 

Five  of  our  soli  test  borings  were  made  on  or  near  the*centerline 
of  the  proposed  spillway.  These  borings  were  made  (1)  to  determine  the  depth  to 
rock  and  or  the  hardness  of  the  soil  or  rock  at  or  near  the  bottom  of  the  proposed 
spillway  and  In  turn  whether  a concrete  lined  spillway  will  be  needed  along  the  full 
length  of  the  spillway,  (2)  to  obtain  samples  of  soil  from  the  spillway  area  for 
laboratory  testing  to  determine  Its  suitability  as  fill  material  in  the  earth  dam. 

Two  of  our  borings  were  made  in  the  soft  flood  plain  soils  under 
the  proposed  embankment  to  determine  the  depth  to  oedrock  and  to  obtain  undis- 
turbed soil  samples  for  laboratory  strength  testing.  The  results  cf  these  strength 
tests  were  used  In  stability  analysis  of  the  proposed  embankment. 
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The  location  and  ground  surface  elevation  for  each  of  these 
borings  was  obtained  by  the  McNair  firm.  The  elevations  are  shown  on  our  boring 
logs.  The  location  of  our  borings  will  be  shown  on  an  appropriate  drawing  in  the 
report  to  be  furnished  by  John  McNair  and  Associates.  The  boring  logs, which  are 
a part  of  this  report,  indicate  the  types  of  soil,  thickness  and  depth  of  each  soil 
layer,  results  of  standard  penetration  tests,  and  the  location  of  ground  water  and 
bedrock,  if  found. 


Our  firm  concentrated  its  laboratory  soil  tests  on  the  materials 
in  the  spillway  area  and  the  flood  plain  under  the  embankment.  These  tests  con- 
sisted of  compaction  (AASHO  T-99) , permeability  and  undralned  direct  shear  tests 
on  representative  samples  of  soil  from  these  two  locations.  In  order  to  check  and 
correlate  our  test  results  on  the  soils  from  the  spillway  area  with  the  tests  made 
by  Balzer-Geotechnics  - Williams  on  the  proposed  borrow  area  upstream  from  the 
damslte,  we  ran  Atterberg  Limit  and  compaction  (AASHO  T-99)  tests  on  a sample 
of  soil  from  the  proposed  borrow  site . The  results  of  our  laboratory  soil  tests  are 
shown  in  Tables  1 and  2. 

We  understand  that  an  earth  dam  approximately  33  feet  high, 
with  a crest  at  elevation  318+  is  planned  for  this  site.  It  is  to  be  used  for  flood 
control  and  will  normally  store  water  to  an  elevation  301+  with  a water  depth  of 
about  16  feet.  During  periods  of  excessive  rainfall  this  dam  will  store  Mink 
Creek  waters  for  short  periods  of  time  (one  to  two  weeks).  These  stored  waters 
will  be  released  as  the  James  River  drops  below  flood  stage  at  Scottsvllle.  As  we 
understand  it,  the  emergency  spillway  for  this  dam  will  only  be  operative  during 
exceedingly  high  intensity  rainfall  on  the  watershed  of  Mink  Creek. 

GEOLOGY:  We  found  the  site  underlain  by  phyllites  that  strike  in  a general 

northeasterly  direction.  The  foliation  in  the  phyllites  generally  dips  to  the  east 
or  southeast  at  about  30  degrees  but  because  of  folding  both  the  strike  and  dip 
will  vary . Exposures  in  the  creek  in  the  vicinity  of  the  centerline  of  the  dam  show 
that  the  phyllites  are  quite  fractured  . 

CUTOFF  TRENCH:  Although  the  rocks  are  quite  fractured  in  the  vicinity  of  the 
centerline  of  the  dam,  pressure  tests  run  by  Geotechnics  in  this  area  show  that  there 
is  very  little  if  any  water  loss  through  these  rocks  at  water  pressures  that  will  be 
exerted  on  these  rocks  at  normal  pool  level  if  the  cutoff  trench  is  taken  to  depths  of 
from  7 to  12  feet  below  present  ground  surface  in  the  stream  valley.  However,  it 
may  be  necessary  to  excavate  deeper  than  this  on  the  abutments,  especially  the 
western  abutment.  For  this  reason  we  do  not  believe  that  a grout  curtain  will  be 
necessary  but  a final  decision  can  be  made  on  this  as  the  cutoff  trench  is  excavated 
and  inspected.  Local  zones  of  porous  rock  that  may  be  uncovered  may  require  some 
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grouting  and  an  Item  for  grouting  should  be  Included  In  the  bid  items . 

Materials  taken  from  the  cutcff  trench  and  the  outlet  structure 
excavations  in  the  flood  plain  of  the  stream  will  be  too  wet  and  otherwise  unsuit- 
able for  use  in  the  embankment.  It  might  be  used  to  fill  in  the  stream  bed  upstream 
of  the  embankment. 

Provisions  for  pumping  and  keeping  water  out  of  the  cutoff 
trench  excavation  during  the  period  when  backfill  is  being  placed  will  need  to  be 
made. 


Soil  from  the  cutoff  trench  taken  from  the  two  hillsides  may  be 
incorporated  in  the  embankment. 

SPILLWAY:  At  the  present  proposed  depth,  the  spillway  will  not  be  in  hard, 

unweathered  rock  but  in  the  weathered  phyllites.  However,  for  the  most  part  the  dip 
of  the  foliation  in  these  rocks  is  opposite  to  the  direction  of  water  flow,  thus 
mlmimlzing  • erosion  and  damage  during  Infrequent  flood  flow.  In  our  opinion  this 
weathered  rock  will  be  resistant  enough  to  preclude  the  use  of  a concrete  liner  along 
a good  portion  of  its  length.  We  believe  that  most  of  this  weathered  rock  can  be  re- 
moved with  heavy  equipment  and  without  blasting.  We  believe  that  heavy  dozers 
and  rippers  can  fashion  a fairly  smooth  surface  in  much  of  this  weathered  rock. 

We  know  of  no  correlation  between  rock  hardness,  as  measured 
by  the  penetration  test,  and  its  ability  to  withstand  erosion  by  swift  moving  water. 
However,  we  believe  that  it  will  withstand  infrequent  velocities  of  30-40  ft/sec 
and  perhaps  as  high  as  60  ft/sec  without  serious  damage. 

Soils  taken  from  the  spillway  area  can  be  used  in  the  embankment. 
The  weathered  rock  taken  from  the  spillway  can  be  used  in  the  downstream  side  of 
the  embankment. 


We  suggest  that  the  downstream  side  of  the  spillway  bottom  be 
sloped  slightly  outboard  from  the  embankment  so  that  any  erosion  of  sides  and  bottom 
will  be  primarily  into  the  hillside  rather  than  towards  the  embankment. 

EMBANKMENT:  We  recommend  that  approximately  one  foot  of  topsoil  with  roots 

etc.  be  stripped  from  under  the  proposed  embankment.  In  some  of  the  areas  of  the 
floodplain  it  may  be  necessary  to  remove  a little  more  than  one  foot  while  on  the 
hillsides  less  than  one  foot  may  be  satisfactory. 

t 

An  unzoned  or  homogeneous  embankment  can  be  built  upon  this 
site.  Soils  (excluding  topsoil)  from  the  proposed  spillway  area  and  the  upstream 

'i 
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borrow  areas  are  suitable  for  use  in  the  embankment.  These  soils  should  be  com- 
pacted In  6-8  Inch  layers  (loose  lift)  to  dry  unit  weights  no  less  than  9S%  of 
AASHO  T-99  compaction  and  within  + 4%  of  optimum  moisture  content. 

- We  made  a stability  analysis  of  an  embankment  with  the  following 

characteristics  at  this  site: 

1.  Top  width  IS  feet. 

2.  Slopes  3:1  upstream  & 2 1/2:1  downstream. 

3.  Height  of  clam  33  ft. 

4.  Floodplain  soil<&  * 35°  & c~o. 

5.  Embankment  soil  $ * 24°  & c*1000  S/jft*  . 

6.  Mass  unit  weight  of  soils  * 120  lb/ft  . 

The  downstream  side  was  deemed  critical  and  the  rapid  drawdown  condition  on  the 
upstream  face  was  not  considered  since  the  full  reservoir  condition  will  only  exist 
for  a short  time  (a  few  days).  Soil  strength  data  were  obtained  from  our  direct  shear 
tests. 


Thirty  five  trial  failure  surfaces  through  the  embankment  and  the 
underlying  flood  plain  soils  were  studied.  A copy  of  the  computer  print  out  sheet 
showing  the  factor  of  safety  (FS)  Is  enclosed.  The  minimum  factor  of  safety  obtained 
was  2.64.  This  should  be  adequate  for  this  embankment.  Moreover.  It  indicates. 
that  it  will  not  be  necessary  to  remove  all  of  the  flood  plain  soil  to  bedrock. 

The  need  for  rip  rap  on  the  upstream  side  has  been  raised.  We 
can  not  answer  this  question  with  certainty.  In  our  opinion  it  will  not  be  required 
for  the  full  reservoir  condition.  The  upstream  slope  from  high  water  to  about  normal 
pool  can  be  planted  to  grass  and  other  vegetation.  Rip  rap  from  a few  feet  above 
normal  pool  stage  to  a few  feet  below  should  be  considered,  however,  for  protection 
from  burrowing  animals. 

Rock  observed  at  the  site  were  not  deemed  suitable  for  rip  rap. 

We  did  not  drill  into  the  proposed  borrow  area  upstream  of  the 
dam  since  the  Geotechnics  firm  had  explored  it  extensively.  It  would  appear  from 
their  studies  that  soil  averaging  about  5-6  feet  may  be  available  for  the  embank- 
ment. 

CONCLUSIONS:  We  recomend  that  slopes  of  3:i  & 21/2:1  be  used  rather  than 

the  3 1/2:1  and  2 1/2:1  slopes  proposed  by  the  former  consultants.  We  do  not 
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Mr.  Ed  Mahoney,  Project  Manager 
Page  Five 
September  8,  1976 


believe  that  a grout  curtain  will  be  needed  under  the  dam.  We  suggest  that  a 
bid  Item  for  grouting  be  included  and  that  the  cutoff  trench  be  examined  by  a 
geologist  and  engineer  as  it  is  being  excavated  to  assure  that  porous  rock  has 
been  removed.  If  local  grouting  is  needed  It  can  be  called  for  at  that  time. 

In  our  opinion  it  will  not  be  necessary  to  remove  all  of  the  flood 
plain  soil  from  under  the  embankment.  This  will  represent  a saving  also. 

In  our  opinion  it  may  not  be  necessary  to  use  a concrete  lined 
spillway  section  over  much  of  the  length  of  the  spillway.  The  firm  of  John  McNair 
and  Associates  will  need  to  make  the  final  decision  on  this , however,  in  order  to 
satisfy  both  hydraulic  and  erosional  requirements . 

It  has  been  a pleasure  serving  you  on  this  project.  Please  call 
If  there  are  any  questions . 

Very  truly  yours , 

( E.  O.  GOOCH  & ASSOCIATES 

E.  O.  Gooch,  Geologist . 

H • G.  Lfirsw f P • E • 

Ends. 
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E.  0.  GOOCH  & ASSOCIATES 
Geologists  and  Engineers 
Charlottesville  Culpeper 


EXPLANATION  OF  TEST  HOLE  LOGGING  SYMBOLS  AND  TERMS 


Hole  Identification 


DH  - Brill  Hole,  logging  based  on  examination  of  samples 

DP  - Drill  Probe,  logging  based  on  observation  of  penetration  and  cuttings  only 
TP  - Test  Pit 


HA  - Hand  Auger  Hole 

EP  • Exposed  Profile,  bank  or  cut 


Example: 


DH  1 0li- 


Number 


Sample  Identification 


SS  - Split  Spoon  Sample,  unless  otherwise  noted  sample  obtained  in  accordance 
with  ASTM  D-1586,  2"  O.D.  sampler,  IliO  lb.  hammer,  30"  drop,  blows 
counted  for  three  consecutive  increments  of  0.5  ft. 

DS  - Disturbed  Sample,  bag  or  jar 

US  - Undisturbed  Sample,  Shelby  Tube  or  hand  cut 

RC  - Rock  Core 


Example: 


Sequence 


Unified  Soil  Classification  System 


GW  - Clean  gravel,  wide  range  of  sizes 
GP  - Clean  gravel,  narrow  range  of  sizes 
SW  - Clean  sand,  wide  range  of  sizes 
SP  - Clean  sand,  narrow  range  of  sizes 
GC  - Gravel  with  clay  fines 
GM  - Gravel  with  silt  fines 


SC  - Sand  with  clay  fines 
SM  - Sand  with  silt  fines 
CL  - Clay,  low  Liquid  Limit 
CH  - Clay,  high  Liquid  Limit 
ML  - Silt,  low  Liquid  Limit 
MH  - Silt,  high  Liquid  Limit 


Parentheses  with  symbol  indicates  classification 
by  visual-manual  methods. 

Size  Classification: 


Boulder  - over  12" 

Cobbles  - 3"  to  12" 

Gravels  - #L»  sieve  to  3" 

Sanaa  - #200  sieve  to  #li  sieve 
Clays  a..d  Silts  - Finer  than  #200  Sieve 
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TEST  HOLE  LOG 

E.  0.  GOOCH  L ASSOCIATES,  GEOLOGISTS  AND  ENGINEERS 
CHARLOTTESVILLE  CULPEPER 


Project  - Mink  Creek  Dam Hole  BM  Sheet  J. of  Date  8/17/76 

Location  See  Poring  Pian  Surf.  Elev.  _____  Depth  Logged  by 


TEST  HOLE  LOG 

E.  0.  GOOCH  h ASSOCIATES,  GEOLOGISTS  AND  ENGINEERS 
CHARLOTTESVILLE  CULPEPER 

Mink  Creek  Daw  HnJ»  B15  sheet  _L  of Date  8/18/76 

Location  Spillway:  Sta  0+6S  Surf.  Elev.  Depth  Logged  by  -a.-P ■ 

Ground  Water  Data:  Dry  8 days  alter  completion 


Project 


Elev. 


Depth 

0.0 


Material  Description 


Sampling  Data 


IBB 

wm 

3.S 

4.0 

IS 

4.0 

4.S 

20 

4.S 

S.O 

20 

8.S 

9.0 

14 

9.0 

9.S 

30 

9.S 

9.7 

20 

1.0 


Topsoil 


Red  to  brown  sandy  slit.  -j 
(ML).  Weathered  phylllte 


SS  BIS-1 


SS  BIS-2 


SS  BIS-3 


14.2 


13. S 
14.0 


14 

14 


28 

22 


TEST  HOLE  LOG 

E.  O.  GOOCH  & ASSOCIATES.  GEOLOGISTS  AND  ENGINEERS 

CHARLOTTESVILLE 

CULPEPER 

Mink  Creek  Dam 

Hole  B16 

..  Sheet  1 of  .1  Date  .8/18/76 

Location  Spillway:  Sta  1+10  Surf,  Eler.  Depth  _illi.Log 

Ground  Water  Data:  Dr/  8 days  after  completion  


Sampling  Data 


ILL  Logged  by  SPG 


Elev.  I Depth 


Material  Description 


Topsoil 


Sample 


Red  to  brown  sandy  slit. 
(ML). 

Weathered  phyllite 


SS  B16-1 


SS  B16-2  8.S  9.0  14 

9.0  9.5  19  1.5 

9.5  10.0  21 


SS  B16-3  13.5  14.0  27 

14.0  14.3  23  0.8 


SSB16-4  10.5  1 19.1  SO 


19.1  [ Hole  terminated  at  19.1  ft 
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TEST  HOLE  LOG 

E.  O.  GOOCH  b ASSOCIATES,  GEOLOGISTS  AND  ENGINEERS 
CHARLOTTESVILLE  CULPEPER 

Project  Mink  Creek  Dam Hole  B17  Sheet  of  Date  8/18/76 

Location  Spillway:  Sta  1+60  Surf.  Elev.  . Depth  .23,3  Logged  by  -£2_ 


Ground  Water  Data:  Drv  8 cays  after  completion 


Elev. 

Depth 

20.0 

Material  Description 
cont  from  sheet  1 of  2 

Sampling  Data 

Samole 

From. 

T9 

Blows- 

Rsc. 

23.9 

Red  to  brown  sandy  silt. 
(ML).  Weathered  phylllte 

Hole  terminated  at  23.9  ft. 

VII-15 

m . 

SS  B17-5 

23.  S 

23.9 

• 

50 

0.4 

? 


* 


TEST  HOLE  LOG 

E.  0.  GOOCH  L ASSOCIATES.  GEOLOGISTS  AND  ENGINEERS 
CHARLOTTESVILLE  CULPEPER 


Project  .MlP'<  CrgtV  POffi. 


________  Hole  BIB  Sheet _Lo(  J_ Date  8/18/76 

Location  SolHway;  Sta  2+3S  surf.  Eler.  Depth  lid! — Logged  by 

Ground  Water  DaU:  Dry  8 days  after  completion 


Elev. 


Depth 

JJL 


Material  Description 


Sampling  Data 


Sample  From  To  Biow  Rre 


1.0 


13.8 


Topaoll 


Yellow  to  brown  sandy 
silt.  (ML). 

Weathered  phyllite 


SS  B18-1 


3.5 

4.0 


4.0 

4.6 


14 

SO 


M 


SS  B18-2 


8.5 


9.M 


50 


0.5 


Bole  terminated  at  13 . 8 ft.' 


SS  B18-3 


13. S 


13.8 


50 


0.3 


VII-16  H 


•w-w 


4 


< 


TEST  HOLE  LOG 

E.  0.  GOOCH  ti  ASSOCIATES,  GEOLOGISTS  AND  ENGINEERS 
CHARLOTTESVILLE  CULPEPER 

Project  Mink  Creek  Dam  Hole  519  Sheet  _Lof  _L  Date  8/18/76 

Location  - Solllwav:  Sta  3+00  Surf.  Elev. Depth  . : 9 - Logged  by  .Efft  ■ 


Ground  Water  Date:  Drv  8 da  vs  after  completion 


Elev. 

Depth 

0.0 

Material  Description 

Sampling  Data 

Samole 

From 

To 

Slows 

Sec. 

1..0 

. 

Weathered  phyllite 

Hole  terminated  at  1.0  ft.  . 
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e 

Geological  Information  Extracted  From 

"MINK  CREEK  DAM  AND  RESERVOIR 
REPORT  AND  PRELIMINARY  ENGINEERING" 


Dated:  April  8,  1976 


Prepared  by: 


Balzer  & Associates 
Geotechnics,  Inc. 
Richard  L.  Williams,  P.  E. 
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Ml  UK  CHEEK 

Location  tCOTTSVtUE , VA. 


Contractor 


Stratification 


BORING  LOG 

Structure  QAM 
Gaologi  at  f.  6.  n. 
Engineer  


Sampler 

Oeecription  of  Materials  | or  Spoon 
(Type,  color  It  Consistency) 


PSS/OUt/M. 

Kef  /o  redditA-  tea,  miceeeocrr 


c/tyey  ftl7  ft  ri/ty  Cl  AY  w/ 
tethered  mi  fnemeatt  end 


tract!  t'ftaiet. 
faerttte  ia  rtci  frtfmra/t. 


Comm.  No.  me 
Sheet  / of  $ 
Boring  No.  / 
Date  77  QIC,  HTt 


Misc.  Data 


• [Rocfc  M.4’ 

Z |wt  of  hammer  140* 

e 


5 Av  fall  of  ham 
E El  of  grd.  water  30t.t 
<n  REMARKS 


On//  art  hr  red. 


ftm./r  S.0‘-  Si' 


Cert  ierret  ia. 

Drill  trthr  eretairA - ha 


3111 

1.3 

lie./ 

too 

m 

mm. 

\WA 

mm 
mm 


TOD  OP  ntATHEPEO  POCK. 

G re  fair  A-  ha,  A it  Ah  wtetAered. 


ied/y  ireita  GPee//fTVA/P  */ 
irea  thiaed  eertiatr  tap 


tethered  c/eyry  reran.  Peer 
rtr/t  rtiax. 


A /hr at //at  Aerd  tap  ft  ft  Unet. 


Core  Pee.  S.S- //*' 

nr. 


On// ft  ter  a reran  A-  ha 


eytia  9 //./'■  e/hrattiaf 
Arena  niter. 


JOf./  70.0 


OriHiny  rite  H4'-?l.1  t 
/'/alia,  ft  l/l.iaiia.  I' 


Herder  9 tffnx.  73.7  £ 


HU  I to  o 
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MINK  CREEK  OAM 
Coma.  No.  1178 


TEST  BORINC  NO.  1 


PRESSURE  TESTING 


Oopth  (ft.)*  Praaaur*  (PSI)  Loo*  (gpa) 

32.0'-37.0»  10  8 

20  13. S 

30  21. S 

40  29 

30  21 

20  14. S 

10  1« 

37.0»-69.7»  10  0 

20  0 

30  0 

40  0 

30  0 

20  0 

10  0 


• Not*:  All  dapth*  naaauraJ  from  ground  aurfao* 
Oapth  26.4'-31.4':  Paekara  would  not  aaat 
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MiNJC  CfiEEK  BORING  LOG  Comm.  No.  tt7C 

Location  fCOTTf //LLE 9 t^A,  Structure  QAM  Shoot  f of.  I 

G«oloii«t  S.6.  W.  Boring  No.  T 

Contractor C.C.O.  Engin..r  ■ ■ - Pat.  //  OtC . tf7S 


MtMK  CREEK 

Location  SCOTTSVULE,  VA. 


Contractor 


Stratification 


BORING  LOG 
Structure  Q4M 
Geologiet  f.S.ir 
Engineer  • • 


I WrtkMMi  +AA 1 


754.1 1 (t.7 


Oeecription  of  Material# 
(Type,  color  ti  Coneietency) 


Green,  t/njhf/y  ft  [*rfi*//j 
weeffernf,  eerfie/fu  ft  mo8ere/ti* 


treien  OReeuSTOMR  w/steffereR 
etrfi  reins. 


8e<f/u  ire /ten  SR.t'-  SO.  7 


Si.d>.  tt.il 


BOTTOM  OR  HOLE. 

Cemp  feted  /3:ntP.jf. 


H Oee.  UTS 
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Sampler 
or  Spoon 


Comm.  No.  m* 
Sheet  3 of . i 
Boring  No.  7 
Date  /»  0RC./97S 


Miec.  Data 


Wt  of  hammer 

140* 

Av  fall  of  ham 

SO • 

of  crd.  water 


REMARKS 


Cere  Ret.  SS.4 • tt.7 


Cere  Re*,  to.r-*S-t 


Cere  Ree.  fi./  - 4*3 


Oterfj  eterrer  ff.t'tt.7 
fief *8  crp  eRJifienef  0.1 ' 


SS.4  • SO. 7'.  Cert  Ree. 
fRen  it  f(%. 


W.l.R  eemmUfien  - 14.4'. 


1 . 1 

V *•*  *'  \ v t . 

4k 

* • "j.-  *:  • . ' 

- ’ • 

* ■ - -- 

MINK  CREEK 

Location  tCOTTtVtUS  ,K4. 


Contractor 


Stratification 


BORING  LOG 
Structure  DAM 
Geologi  at  /■  6-  *4. 

Engineer  — — 


3 

% 

0 

S 

Depth 

* 

0 

00 

0 

*4 

WIJiMWlM 

■■ 

Hi 

muu 

EH 

EE3 

■ 

Hffl 

■ 

fffij 

301.3 

7.4 

cci 

RS 

H 

303.1 

10.0 

■ 

||S 

■ 

■H 

■ 

■ii 

■ 

Oeecription  of  Materiale 
(Type,  cclor  (■  Coneietcncy) 


ES/DUUM. 


Sampler 
or  Spoon 


Comm.  No.  Hit 
Sheet  / of  t 
Boring  No.  1 
Date  tr  osc.  ims 


Mite.  Data 


Lnth  of  hole 

77.*'  | 

Rock  «•*' 

Wt  of  hammer 

140 O. 

Av  fall  of  ham 

JO • 

El  of  crd.  water 

T14.S 

REMARKS 


Ht/e  ctsto  tl.o 
Semato  t.S-t.i 


to*  *** 


TO*  0*  nSATRCKfO  DOCK. 


[fMl 


t /V  oectsitno/  r. 


'+juMJ*dLuTlA  I 


21S.T  I 70.0 


Root  fa  romp/*. 


Drill  tutor  jroeoirA-ton 
to  ton  9 7.4'. 


Drilling  roto  1.0*40 4 
t'/o-IS  min. 


Coro  /toe.  f.O'- 0.7 


Eroearto**  fr  titorito 
Ot/inolito  ftUttr. 


Cor*  /**.  /it  - It. 4 


Moth  of  core  aetAod 


11S.7  I 30.0 


HI 


VIX-28 


Her  dor  9 U.t  . 


Tost  Boring  No.  3 pago  2 

Oopth  (ft) 

Prassurs  (PSX) 

Lost  (gp«) 

S6.0'-72.0 

10 

0 

20 

0 

30 

.0 

40 

11 

30 

6.S 

20 

s.s 

10 

2 

61.0'-72.0* 

10 

0 

20 

0 

30 

0 

40 

0.4 

30 

0 

20 

0 

10 

0 

46.0'-51.0' 

10 

0 

20 

o.s 

30 

0 

40 

0 

S1.0»-S6.0' 

40 

0 

S6.0'-61.0' 

40 

0 

S1.0'-72.0' 

40 

11.2 

53.0*-72.0' 

40 

14.5 

SS.0'-72.0' 

40 

Took  Uatar 

57.0*-72.0» 

40 

16 

S9.0'-72.0* 

40 

16 

60.0'-72.0* 

40 

Took  Uatar 

VII- 32  . 

iBfiiiTrii — r — " 


Taat  Soring  Ho.  3 paga  3 


Oapth  (ft)  Proaaura  (PSI)  Loaa  (gpn) 

61.0*-72.0»  40  0 

*60.5'-72.0'  40  23 

* Packara  aaatad  ovar  fractura  zona.  Uatar  loaa  oceurrad  60.5'-61.0' 
Oapth  27.0'-32.0':  Paekara  would  not  aaat 


Ha#*#/*** 


Atm  CREEK 

Location  CCOTTSY/UE,  IRA. 

BORING  LOG 
Structure 

DAM 

Comm.  No.  U76 

Sheet  f of.  ? 

Geologist 

S.G.1R. 

Boring  No.  4 

Contractor  C.C.O. 

Engineer 

— 

Date  IS  DSC.  197$ 

Stratification 


I Sampler 
or  Spoon 

(Type,  color  (■  Consistency) 


Green,  s/iyntfy  fo  portie/iy 
ireotnered,  modero/e/tr  iroA/n 


GASS//ST0M6  n/foortj  eeint. 


fh/merevr  f*or/j  mint  ts.7-37.7. 


3/d/y  iroien  ft./'-  37. 4' i 
J3J-JJ.S.' 


Misc.  Data 


7(7.1  I *0.0 


fltrmtroot  oeorti  rein/  SIS'- Jiff 


WM 


7S7.I  I JO. 


Moderotely  to  tedly  iroAen 
4J.S-4S.Sf 


2 Wt  of  hammer  144)44  I 
- Av  fall  of  ham  JO* 

| El  of  grd. water  7SS.J 
<o  REMARK 


Core  Rec.  7S.7'-3t.l' 


94% 


Core  Rec.  J7.7'- 3 t.  7' 


9*7. 

Choree  eorinp  lit 


Core  Rec.  JS.7-  J7.7' 
997,  A 


Coro  Roe.  37.7'-  4J.S 
977.  I 


■■■ 

0.0S'-  O.fthicA. 

1 

Core  Roe.  4i.s'-  4f.f’  > 

■■■ 

8S  7. 

Core  orovnd op  4tS' 4*f' 

■■■ 

Ciot/ored  epidote. 

Driltinp  rote  St.  S'- S3  s' 

■■■ 

4'/ S min. 

Core  Roe.  4J.S- SIS' 

743.6  SIS 


BOTTOM  OR  EOIE. 
Completed  3:40  A M. 


IS  Oec.  I97S 
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Drilled  tide  of yoerfj 
rein  dt.r  - 


I 


MINK  CREEK  OACI 
Cooa.  No.  1176 


Cepth  (ft.) 
15.0'-20.0» 


20.0'-25.0' 


2S.0*-30.0' 


30.0'-35.0' 


35.0'-Sa.S* 


PRESSURE  TESTING 

Praoauro  (PSX) 

10 

20 

30 

40 

30 

20 

10 

10 

20 

30 

40 

10 

20 

30 

40 

10 

20 

30 

40 

30 

20 

10 

10 

20 

30 

40 

30 

20 

10 

V1I-36  ' 


TEST  BORING  NO.  4 


Loss  (gpa) 

4 

4 

4 

19 

17 

11. 5 

10 

0 

0 

1 

1.5 

0.5 

0 

0 

‘ 0 

0 

0 

' O.S 
0 
0 
0 

• 0 
0 

O.S 

0 

0.5 

0 

0 

0 


cont. 


■J- V-Vi. 


Tost  Boring  No.  4 paga  2 


Oapth  (ft.)  Praaaura  (PSI)  Loaa  (gpa) 

40.0'-45.0‘  10  0 

20  0 

30  0 

40  0 

30  0 

20  0 

10  0 

45.0'-50.0*  10  0 

20  0 

30  0 

40  0 

30  0 

20  P 

10  0 


Praaaura  tastad  froa  bottom  hola,  upward. 


3 V* 


FUNK  CREEK  OAfl 
Coon.  No.  1176 

Oopth  (ft.) 
6.7»-U.7» 


PRESSURE  TESTING 
Pressure  (PSI) 

10 

20 

30 

40* 

30 

20 

10 


TEST  BORING  NO.  S 


Lot*  (qp») 

0 

0 

1.8 

24 

IS. 6 
S.6 
1.4 


• Uator  in  crack  cooing  out  uuddy 

11.7'-40.0*  1° 

20 

30 

40 

30 

20 

10 


0 

0 

0 

0 

0 

0 

0 


MlfJK  CRE£X 

BORING  LOG 

Comm.  No.  Hit 

Location  SCOTTSYILLB , YA. 

Structure  0AM 

Sheet  / of.  7 

Geologist  S.6.W. 

Boring  No.  g 

Contractor  C.C.O. 

Engineer  

Date  7 OSC.  Mg 

Stratification 


Description  of  Mato  rials 
(Typo,  color  ti  Consistency) 


Sampler 
or  Spoon 


713.1 


U7.6  I i.l 


ALLUVIUM. 

tfaff.'td  trau  and  to  ntrceetoirt 


c/ayey  randy  TUT  w/ratA  faeymetafa 
and  Inter  eraanitt. 


RGSIOUUM. 


8 roar n micaceotrr  e/ayey  f/ir  fa 
S/ir  n/decenpored  raeA  draanrenfa. 


TOP  OP  W£ATHGP£0  POCK. 
Green  fa  areenitA-  fan,  nodtrefe/t/ 


Wt  of  hammer  140* 


Av  fall  of  ham  30‘ 


El  of  grd.  water  714.1 


REMARKS 


Halt  cecal  (.o'. 
Simo/t  /.S'ZS‘ 


I 


r/.vAf 


ISG2 


Samp/e  ip'-so' 


and  iron  ripened  for/inyt. 
TOP  OP  POCK. 


Green,  e/iyA/fy  fa  far/fai/y 
area  ft  f red,  t/iaA/fn  AroAen 


GPeEUSTOfaP  w/teaffered 
tear  fa  refat.  Pew 


Green  clone  it  cA/arifa  - 
aefino/ifa  Tcrnr. 


nf  .f  \ to  o 


tad/y  AraAtrt  ltd'.  M./! 


/"/ t.S  naira. 


VII- 41 


4 


creek  dan  test  boring  no.  7 

Casa.  No.  1176 

PRESSURE  TESTING 


Oapth  (ft.)  Praasura  (PSI)  Loaa  (qp«) 

lS.0'-20.0'  10  0 

20  0 

10  0 

20.0'-40.2'  10  0 

20  0 

10  0 


Oopth  7.0'-12.0*:  Packers  would  not  seat 


VII-46 


1 


MINK  CREEK  DAM  TEST  BORING  NO.  8 

Comm.  No.  1176 


Ocpth  (ft.) 
7.0»-12.0' 


12.0'-49.1' 


12.0*-17.0* 


17.0'-22.0' 


PRESSURE  TESTING 

Praasura  (PSI) 

Loaa  (gpm) 

10 

0 

20 

0 

30 

3.4 

40 

13 

30 

8 

20 

3.6 

10 

1.4 

10 

20 

20 

31 

2S 

30.2 

20 

22.4 

10 

12 

10 

0 

20 

0 

30 

0 

40 

0 

30 

0 

20 

0 

10 

0 

10 

0 

20 

0 

30 

0 

40 

v 0 

30 

0 

20 

0 

10 

0 

VII-49 

cont. 


I 


Test  Soring  .No.  8 paga  2 

Ccpth  (ft.) 

Prasaura  (PSI) 

Loss  (gpa 

22.0'-27.0' 

10 

3 

20 

7 

30 

10 

40 

IS 

30 

s 

20 

2.5 

10 

0 

27.0'-32.Q* 

10 

2.S 

20 

6.5 

30 

6 

40 

10 

30 

6 

20 

0 

10 

0 

32.0'-37.0» 

10 

16 

20 

22.  S 

30 

27 

40 

30.5 

30 

29 

20 

14 

10 

4.5 

37.0'-42.0* 

10 

0 

20 

0 

30 

0 

40 

0 

30 

0 

20 

0 

10 

0 

VXI-50 

A 


M/UK  CRSBK 
Location  TC0TTSV/LL6,  FA. 


Contractor 


c.c.o. 


BORING  LOG 

Structure  DAM 
Coo  lo  lilt  1.6.  if. 
Engineer  ■ 


Comm.  No.  mb 
Shut  / of  . 7 

Boring  No._J_ 
Dato  f ojrc.trrs 


377./  1-0 


I Sampler 
or  Spoon 

(Typo,  color  fc  Consistency) 


///./  I 134 


JVf r /»  tj/fy  CtAY  *yrtc* 

top  op  wsATHsneo  pock. 


Ton  4*  yrt*0iti-f*n,  kfjk/y 
wutttrtJ  *»4  Mff  bn*sn 


0/resusTOf/e  w/rnn  t/»nM 

0*4  0tc*f/tA*0f  e 


»*w. 


u+UTZSiuIa 


5 |Av  tall  of  ham  30* 

§ 

w I REMARKS 


Gmjtrfaaf  ft  «*Urf/t r- 

ictino/i/*  temrr. 


/•//>//«*  dipt  /yyfflt 

/r-jor 


II  PM 


Oeettft vu/  r3ft  Fnm  33.7-  34.7' 


4/mj  inn  ttMtJ  ynrffnjt. 


f/fpf  /nrfi'ny  P 744. 


303.4  I 


wttfhtnd  *0(4  bn/m  6*UtfST0Nt 
vfta/hnd  f*0r4f  00/00  tn4  ftw 


iron  t/tintd  ytrhnyt. 


I | tft.t  | 13.0 


VJI-52 


H7. 

Onf/ina  r*4t  79.7-  U7' 


EB 

TOP  OF  ROCK. 

Qrttn,  t/iibf/<r  ft  /nrfiltfit 

■■■ 

ft*  4*4  g/hmsfinj  h*r4 
top  t*ff  4**r  f*  74.7'. 

, Ml  UK  CREEK  BORING  LOG 

i Location  SCOTTS  ’// LLE , 1M.  Structure  04 H 

I Geologist  f.C/.t/. 

I Contractor C.C-O. Engineer  ' — ■ 


| Stratification 

! TT 1 


i l i 5 

I I I & 

i y i a 


I Sampler 
or  Spoon 

(Type,  color  (i  Consistency) 


^ Oretn,  thjhny  /•  potial/y 

wto/ntret/  *n</  bnktn  SfieSUnWS 


j j/tttr/oroE  fvor/j  ninr  ant/ 

‘ i ftw  inn  r/n/'/mE  atr/inot. 


inn  tfnfnt  bt/om  J4.( / 


Comm.  No.  H76 
Sheet  ? of  7 
Boring  No.  9 
Date  9 OecM^TS 


Misc.  Data 


n msssn 


REMARKS 


Ori//  n/or  mi /Ay  yrttn- 
Con  ?<•/'.  }7.o' 


IIESSBMM 


Con  toe.  31.0 -41. o' 


16T, 


left  u'eoro  in  boh  0 st.o 


pitkoA  »p  on  net/ n/t. 
Con  fftc.  44.0  • S/  0 ' 


Sen  i ft rod  fnor/j  mottos 
Sf./'-fi.f f 


is 

BOTTOM  OP  HOIS. 

■■ 

ttte 

10.  s 

□ 

Comp /e  ME  J3S  4.44. 
f Ooc.  mi 

s 

II- 

m 

mi.  ;■  4/  *.*.  n ott.  nit- 
n*  ( 


TEST  SORING  NO.  9 


RINK  CREEK  OAfl 
Coca.  No.  1176 


PRESSURE  TESTING 


icpth  (ft.) 

Pressure  (PSI) 

Loss  (gpa) 

I7.3»-22.0» 

10 

1 

20 

0.2 

30 

0.4 

40 

0.4 

30 

0.6 

20 

0.8 

10 

0 

22.Q’-6Q.S* 

10 

0 

20 

0.4 

30 

1 

40 

4.8 

• 

30 

4.6 

20 

3.8 

10 

2.2 

Depth  12.0'-17.0t:  Packers  uould  not  seat 


MINK  CKSSK  BORING  LOC 

Location  TC3TTSV/LLS , K4.  Structure  QAM 

Geolo  Ji  tt  S.O-W. 
Contractor C.C.O. Cntinoor  


Comm.  No.  Ill 6 
Shoot  2 of  3 
Boring  No. 


IO 


Onto  /0  ose.  >91 S 


5trotificetion 


I 

I | 

u 


Description  of  UiUrUIi 
(Typo,  color  li  Conoisconcy) 


or 


o 

k 

w 

• 

s 

o 

0. 


o 

Z 


M1IC. 

Lnth  of  hole 

s/.$‘ 

Rock 

77.S 1 

Wt  of  hemraer 

KO» 

A*  foil  of  horn 

30 • 

El  of  trd.  wetor 

30>.i 

j REMARKS 

ptr hefty  Mi/Atr*4,MtAnk/j 
' ; ^ ini  in  SMSst/STO/tS  w/ftw  y*tr/i 


Dniiinf  r$i*  SO./-JI./' 

/'/?  m>n. 
ffnM  mftr  rtftrnrOOft.t1. 

ft*  A trttnitA-  ton. 


i "**  tAmoK  ftr/iny* 


mtfitftM  ft  ettyUt/t/y 
* /numnrtj,  M/»  JstStn  cnJ 


Ctrt  '***■ 

n%  

Lttf  tutor  **rt  artfO/Ni 
rr/trntM  0 3T.it 


Ufty ' Jty  ftrhnyt  33.4  i 3i-4t 

'IB 


T*&. 


22L 


•./ 


43.0  Sntniti • tin,  mMtntftAf  mtfAtrtM 

initn  304“.  44-Mi  intiy  ~ 

'Z&inhn  43. t'- 441’. 


Dr/tf  ttftr  irtnm  ftf'-ft.i' 
l/f tn  tin  0 40.  S.' 


Cor*  0tc.3t.O-- Hi' 
7*7.  


Ft  Ht  fit*  Miff  opyrtt. 

3o*-4tr 


300.3 


44J 


TOP  OF  HOCK. 


6 run,  t/ijk/Jj  ft  ptrfii//y 
yu/AortM  ooM  iraiet  6M££t/CT0MF\ 


Ltt/  Miter  trim  art 
\ft4AMj  rtfmtf  9 4*.it 


Ctrt  Mte.  40.4-  44.0 ' 
MSI 


WJ 


'gg&  w/ftrr  toorfj  root 

30.0 


IttfntAr  nifn  art  f*Mi 
ft /true*  nitt  an  pt/M 


AiMert/t/p  ft  itM/tr  irtien 

3/.0--  sir.  * 


0 toot 

On  Mint  nft  3T.0'-  S3i‘ 


\/'/(  min. 

Ctrt  Mtt.  4U‘-St.t' 


ffX 


Orttnthnt  it  ciitrik- 

taUtHAr  femrr 


mi 


V1I-S* 


SftfftM  t:oo  MM. 
Wtftr  Motf  rtftrn 


it  Am  SOOf 


RISX  C REEK  OAK 
Casa.  No.  117S 


TEST  BORING  NO. 10 


PRESSURE  TESTING 


Oapth  (ft.)  Pressure  (PSI) 

27.0*-32.0*  10 

20 

30 

40 

30 

20 

10 


Loas  (gpa) 

26 

30.5 

35.5 

40.4 

33. 5 

28. 5 
38 


32.0»-81.S*  10  4.5 

20  S 

30  6.S 

40  6.S 

30  S.S 

20  4 

10  2.5 

32.0,-37.0'  10  2.5 

20  4 

30  S 

40  6.S 

30  4.5 

20  4 

10  3 

37.0»-81.S»  10  2.4 

20  2.6 

30  4 

40  4.6 

30  1.2 

20  4.8 

10  2 

VII-58 


VII-58 


a IN.  t!  CXESK 

BORING  LOG 

Comm.  No._ 

mb 

location  j"TTS//LLSt  /A. 

Structure 

DJUi 

Sheet  / of 

3 

Contractor  C.C.D. 

Geologist 

Engineer 

f.O.v/. 

Boring  No. 
Date  tS  OSC 

n 

. /07S 

Stratification 


Samplor 

I Description  of  Materials  | or  Spoon 
"j  (Typo,  color  It  Consistency) 


Mi  sc.  Data 


Wt  of  hammer  m41 


& , u 

i ! 2 


LU'/tUM . Tm  m**c tout  stfirff 
m , staler  SUT  #/a»W  /vdt  tl 


I'/A/sl 


El  of  *rvi.  water  s/J.f 


REMARKS 


Ha/a  castH  S.O. 
famofa  IS‘-  7.S 


333. 

■ 

1 

fat  f rtf  math  up  /u 
qrtvt/  /✓*/. 

f !f/J  ! 4.3 


T3R  OR  VfS&THSRSO  ROCK. 


Sraaa  fa  yraaairA.  tan,  atat/araMy 
i/arfr  aaa/Aara/  AaH/tr  Irata/a 


2Q  jJ!£r;iTOA/£  w/ raattaraH  yaar/y 
rtiof.  Int/aHat  fra/a  niW 


0p.Ora*tit  t/ifif/y  /a  far/fa/fy 

siafAtnH  axH  irria/t  $#(£MSnt/£ 


r/ttarftraH  y**r/j  rtfas. 

Tf/r  /•  ia//u  AraA,»  /l#/4Jl 


• fifar'ita  Hipt  ayprax.  43’  ay/aas/ 
shtateixa.  AV xrtran/  /W-  /<?; 


■y'latAflt:  ytt/aaXtA  -ytf*  mfta. 


M/m  iraAao  71.3  «</ 


VII-60 


H*r</*r  94-4- 


xesm 


3/% 

MarHar  9 4lL 


Car,  Aae.  S O'-  H.O 


Cara  Ate.  /t  o’-  0.4 


Car,  Uaaktd. 


Can  /foe.  //./•  tf.i 


S/*A*xaHat  9 139'. 
raant/ant  ft  cA/an'/t- 


atfina/f/a  tC/ftfT. 
Cara  UatAaH. 


Car*  Ate.  /S.J-34.S 


TEST  BORING  NO.  11 


•'••••A  m • >wkBiN  • 

Cw.r.rr. . No.  1175 


PRESSURE  TESTING 

:opth  (?t.) 

Pressura  (PSl) 

Loss  (spa)  t 

7.C»-12.C* 

10* 

4.5 

20 

18 

30 

30.5 

# 

40 

32.5 

30 

31 

20 

24.5 

10 

14.5 

4 Motor  Kud  casing 

out  in  base  of  ereek  bank  next 

to  drill. 

^.O'-AA.S* 

10 

8 

20 

12  . 

30 

16 

40* 

/ 26 

30 

19. S 

20 

9.5 

10 

(Sackprassura) 

17.0«-22.0» 

10 

0 

20 

0 

30 

0 

40 

0 

30 

0 

20 

0 

10 

0 

• 

22.0,-44.5* 

10 

9.5 

20 

10. 5 

30 

14 

40 

22 

VII-62 


confe 


Tost  Soring  No.  11  pegs  2 


3=pth  (ft.) 

Pressure  (PSI) 

Loss  (opra) 

22.0*-44.S 

30 

10. 5 

20 

0 

10 

(backpressure) 

27.C-44.S* 

10 

10.5 

32.g'-44.5' 

10 

7.S 

37. O' -44. S' 

10 

0 

20 

0 

30 

0 

40 

0 

30 

0 

20 

0 

10 

0 

32.u’-37.0' 

10 

11 

20 

12 

30 

15.5 

40 

20.5 

30 

13 

20 

1 

10 

' 

0 

(backpressure) 

TEST  BORING  NO.  12 


■ 

MtNK  CREcR 

BORING  LOG 

Comm.  No.  1176 

Location 

SCOTTSy/LLE , PA. 

Structure  BORROW  PIT 

Sheet  / of . / 

Contractor 

CRI7ZBR 

Geologist  S.O.y/. 
Engineer  " 

Boring  No.  TP- S 

Date  14  FSB.  m6 

Stratification 


Sampler 

Description  of  Materials  or  Spoon 
(Type,  color  U Consistency) 


TOPSOIL. 

Ttn,  mi'eeeeem  e/nuey  SHT  */n*h. 


fttJ,  mjtttnut  e/eyey  SILT. 

pesiouvM. 


n:k  fnymtn/s. 

L ifftf  qrttn,  Aiih/o  Htlfhtrtp 


OseensTOue. 

BOTTOM  OF  PIT. 


ComfUftS  U.  SS4.M. 
74  frb.  mt 


Misc.  Data 


. I Rock 
o 
Z 


" lAv  fall  of  ham 

fie 

£ 

w I REMARKS 


Sty  Simple  nt.  3 feken 
9 3. s'i  inenete  in  nek 


6reent!»ne  etteafieffy  * 
senJu  SI  IT. 


VI I- 71 


1 

MINK  CRSGK 

BORING  LOG 

Comm.  No.  1176 

i . 

Location  _ 

fCO  TTSV/LLS , /A. 

Structure  SORROW  PIT 

Sheet  / of . / 

j “ 

Geologist  f.&.M. 

Boring  No.  TP-7 

I Contractor 

CPITZSR 

Engineer  

Date  74  FSB.  /97S 

Stratification 


Sample  r 

Description  of  Materials  or  Spoon 
■Type,  color  It  Consistency) 


TOPSOt 

7m  miuctoos  c/iytu  S/17  */ree/t \ 


fcd  ft  reMit/t  - /tn,  miaceai/t, 
cftyty  SU7  */  ft*  rtt/t  frttmtafs. 


ReS/DUUM. 

\X:t/ft  retft/i'tb  - ftn . micicta*/, 


nnJj  S/C7  */ bfte fry  rtt/r  frtpwtnft. 
iff  if  qret/t,  ft/aifii  *t/fftreef 


tosef/S70ne. 

B0T70M  OP  PIT. 


CtmpUM  2:73  PM 
U Ftb.  /f  7t 


Misc.  Data 


Lnth  of  hole  P'0 


Rock  


Wt  of  hammer  ~ — 


Av  fall  of  ham 


REMARKS 


Both  /•  /•  */ttmt  ft 

i.s‘. 


IQKQHIHHM 


2.0  ‘ W !•  S'. 
fftrSO  S*’. 


VII-73 


IOViiliO.1 


i 

Location 

//IMP  CP  EcK 
SCOTTS TILLS  , YA. 

BORING  LOG 

Structure  BORROW  pit 

Comm.  No.  H76 

Sheet  / of . / 

1 Contractor 

com  OP 

Geologist  S.O.yf. 

Engineer  — 

Boring  No.  TP-0 

Date  24  POO.  1076 

1 . 

Stratification 


Description  of  Materials 
(Type,  color  It  Consistency) 


Sampler 
o.-  Spoon 


IE 


TOPSOIL. 

• Tsn,  mittctovt , c/tyet  SHT  Wrttft. 


| ftsf  ft  rnfSifi-  ftn , mittctttf,  eftyty 
' SI  1.7  wf  ft*  rtcA  frtt/rtenft. 


PSSIOOOM. 

Pe<f  ft  qreen , AioAftt  *tafAtref 


■ ■ *5,  OAeeMTOf/e. 

BOTTOM  OF  PIT. 


Camfftftcf  J:fO  f.M. 
7!  Fat.  mi 


Misc.  Data 

Lnth  of  hole 

Rock  " ” 

o — — — ■— 1 - ■ — - 

2 Wt  of  hammer 

•r  Av  fall  of  ham 
CU  - ■-  ■ — 

£ El  of  grd,  water  — 

w REMARKS 


Peoft  ft  t /.a: 

Jar  ftma/ts  9 t.t’to/J.S'. 


ffanftr  9 t.o'  n/rtcA 


frajmtafs.  RtcA  ffajmtnft 
A/tcAit  Jttp  ai<//7p*/tf 


Ortentfent  it  ttttnfiaffy 
9 tincfe/  S/lT.  /ran  W 


mattjatut*  t/j'Ar  a/taf 

joSa/s. 


Ft  fit  fit  a Ript  tffro/. 

JO'-SfS.f. 


VII-75 


.:;//!/!  CREEK 

BORING  LOG 

Comm.  No.  i/76 

Location  SCC7TSY/LLE,  YA. 

Structure  SOP.  ROM  P/T 

Sheet  / of . / 

Geologist  S.Cr.W. 

Boring  No.  TP-  IS 

Contractor  COtTZSR 

Engineer  

Date  ?S  PPZ.  076 

Sampler 
or  Spoon 


OP  SOIL. 

Ten,  mietaaut,  «/}>,!■/  TUT  */fa* 


rtci  rreyrntn/t. 
RSStOUUM. 


giSe/ti  - fan,  miteceovt,  ttne/y 
fayty  fit  T */  Pen  rtci  prtymen/s. 


gn/Pit/t -tin,  PtcamytoteP 

saest/sToue. 


oOTTO.W  OP  P/T. 


Ctmf/t/tg  t:!S  AM. 
?S  Pei.  076 


VII-79 


Misc.  Data 


Lnth  o'  hole 


Wt  o(  hammer  


Av  fall  of  ham  —— 


El  of  crd.  water  — 


REMARKS 


geefa  fa  * /■«'. 


Jer  stmyfa  fait*  0 J.s'. 


gtr/rr  94.t‘.  Orient  fane 
it  ttttn/Hi/y  * tta/y 


Jtin/i. 

Set  Semple  at.  S faien 


IteePeP  t too  ' teu/A  tP 
ettf  eat/  ef  artminrn/ 


etsf • wet/  famPiny 
ratine. 


i i.* i iJit  CZcEK 

BORING  LOG 

Comm.  No._ 

ms 

I Location  SCO.  7*Y1LL~ } /A. 

Structure  BORROW  PIT 

Sheet  / of 

/ 

Geologist  S.C/A7. 

Boring  No._ 

TP-  to 

! Contractor  CP/TZSFr! 

Engineer  

Date  25  FS 

5.  1/75 

, -v-  / . Aid,  aitacto-jr,  deyey  Stir  */ft w 
\ n:i  f.-iqmenft. 


..Z-S/OUOM. 

‘ 'P;d  f:  arean,  decomoortd 


I 


BOTTOM  OF  PIT. 
Como /:ftc/  9:2S AM. 


25  Fti  M7S 


VII-81 


Mi  sc.  Data 


Rock 


| Wt  of  hammer 


Av  fall  of  ham 


REMARKS 


Raoft  at  deep  at  J.O 
bvf  qintra/Zcr  t /.o’. 


Jar  samp/e  t /a fan  & 
J.O  'and  S0‘. 


6re3/>sro/)t  es;aa/7a//y  a 
&ndi/  S/LT.  Tnc/Mas 


fa/t  'a/t  an  <//f'  /*  7F. 


M/fJK  CRSSK 

BORING  LOG 

Comm.  No.  II 7 & 

Location  _ 

SCOTTSfllLB,  VA. 

Structure  80PP0W  PIT 

Sheet  /of.  / 

Contractor 

CPirze* 

Geolofist  S.6.W 

Engineer  — 

Boring  No.  TP.  IS 
Date  SS  Pea.  1976 

Stratification 


I Sampler 
or  Spoon 

(Typo,  color  !>  Consistency) 


TOPSOIL. 

Ten  ft  ntf</itA.  ftn , mietemtt, 


c/eyty  SUT. 

Pit/  ft  rtdt/itA-  ft*.  mrttcttvt. 


(fifty  ffCT  tt/ftw  ntA  frtymttft. 
P8SIOUUM. 


PtJ  ft  jrtte,  Atyi/j  rtu/itnj 
ft  jtftmtostJ  sttst/rrotss. 


80TT0M  OP  PIT. 


Ctmf/tftJ  tiSOS.M. 
?S  Pet.  P)TS 
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Misc.  Data 


Rock 


Wt  of  hammer 


Av  fall  of  ham 


gill 


REMARKS 


fittft  ft  t to: 
Ptfhtr  fretfr  rtet 


IIEZQSS^HII 


s.o: 

8t(tt*  *.0‘  mi f frit/ 


fttftt  /fit  Sty  Stuff* 
tit.  $. 


Orttmftrtt  ft  tSUtfit/fy 
* ttttfo  tt'ff  f/tc/vfet 


V, 


r.icvfction 


Ulcvation 


1 

MINK  :nSSK 

BORING  LOG 

Comm.  No.  //IB 

Location 

SC0T7S//LLG,  /A. 

Structure  BORROW  PIT 

Sheet  /of.  / 

Geologist  S.O.W. 

Boring  No.  TP-2/ 

Contractor 

cp/r;6n 

Engineer  

Date  25  FOO.  /0T6 

Stratification 


Description  of  Material* 
(Type,  color  l<  Consistency) 


TOPSOIL. 

Tan,  m'eaeeavt , c/ayeu  S/LT "/raoft. 


fan,  nr/eacaoas,  efayry 
S/LT  r/f Taw  roc/t  Fraantan/s. 


fiSS/OOUM. 

Tan  fi  reSSfiA  - fan , /teamans*/ 


Sand  ft  SC/// ST  ar  BPffA/snt/F. 


Sampler 
or  Spoon 


Misc.  Data 


Rock  ' 


Wt  of  hammer  


Av  fall  of  ham 


El  of  erd.  water  


REMARKS 


Poofs  fa  t /-O', 
f/tafertaf  ocfaat  +0  'foair 


/ary  f/ssi/t  an / irtait 
aarf/y. 


Il/i 


“n 


BOTTOM  OF  PIT. 


Camp/a  fa/  f./o  Ata. 
IS  Fat.  ms 


Inc/ucfas  iran  ana 
•i  manqamte  sfafnt  afona 
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;.:/nx  c&esK 


BORING  LOG 


Comm.  No.  //76 


Location  TCOTTp/tLLSt  ZA . Structure  DQRHOY/  PIT  Sheet  / cf . 


Contractor 


; Stratification 


Geologist  J.O. 
Engineer  ■ — 


Description  of  Materials 
■ type,  color  it  Consistency) 


Sampler 
or  Spoon 


Boring  No.  ?•  ? 
Date  n CSC.  /<?75 


l.'.isc.  Data 


: : ; ‘ 1 TOP  SOIL. 


,Z:d  CiAV. 

i — l 


1 i I 

, 


J!  I Av  fall  of  ham 

a.  I — -■  - - 

£ I El  of 


Ki/ier  Solution  Zips 
3 pars/.  40'  south  tot  A 


BOTTOM  OP  PIT. 

Co/npt;  feZ  Affernton 


gf  /3  Ooe.  D7S 


MMX  CfiSSK 

BOH  INC  LOG 

Comm.  No 

ms 

Location  SCOTTS  '/ILL  2 } '/A. 

Structure  ZSfiROV/  PIT 

Sheet  _/_  of 

: 

Contractor 

Geologist  f.C. 

Engineer  

Boring  No. 
Date  .'C  r. 

p-i 
■c.  n > 

Stratification 


Description  of  Materials 
{Type,  color  & Consistency) 


Sampler 
or  Spoon 


OfCOJl . 

"JsnuoM 


Uos/srate/u  dacomporsd 
J:?£SMfrOM£. 


ZQTTQM  OP  PIT. 


Camp/tftd  Afternoon 
of  n Ose.  /97S 


£1  of  crd.  water  


R 2 MARKS 


ptsidt/u/n  me/udss 
modarj/;  omounf  tf 


j Ooor/j  fraj/nanh. 

i '/:ru  ffi'nnf/''  drct/ntosrd  , 

“I — / ~ r~~‘  • 

\itters  l.o'uifn  bonds 

\ond  sfrinaerr  »f  niirtj- 
j Jar  s*n>p/t  teitn  9 


VII-99 


« 


REFERENCES 


! 


I 


K 


1.  Bureau  of  Reclamation,  U.S.  Department  of  the  Interior, 
Desicm  of  Small  Dams,  A Water  Resources  Technical 
Publication,  Revised  Reprint,  1977. 

2.  Chow,  Ven  Te,  Handbook  of  Applied  Hydrology,  McGraw  - 
Hill  Book  Company,  New  York,  1964. 

3.  Chow,  Ven  Te,  Open  Channel  Hydraulics,  McGraw  - Hill 
Book  Company,  New  York,  First  Edition,  1959. 

4.  Commonwealth  of  Virginia,  "Geologic  Map  of  Virginia," 
Department  of  Construction  and  Economic  Development, 
and  Division  of  Mineral  Resources,  1963. 

5.  HR  33,  "Seasonal  Variations  of  Probable  Maximum  Precipita- 
tion, East  of  the  105th  Meridian  for  Areas  10  to  1000 
Square  Miles  and  Durations  of  6 to  48  Hours,"  (1956). 

6.  King,  Horace  Williams  and  Brater,  Ernest  F.,  Handbook 

of  Hydraulics.  Fifth  Edition,  McGraw  - Hill  Book  Company, 
New  York,  1963 . 

7.  Soil  Conservation  Service,  "National  Engineering  Handbook  - 
Section  5,  Hydraulics,"  U.S.  Department  of  Agriculture. 

8.  U.S.  Army,  Hydrologic  Engineering  Center,  "Flood  Hydrograph 
Package  (HEC-1),  Dam  Safety  Investigations,  Users 
Manual,"  Corps  of  Engineers,  Davis,  California,  September 
1978 . 

9.  U.S.  Army,  Hydrologic  Engineering  Center,  "HEC-2  Water 
Surface  Profiles,  Users  Manual,"  Corps  of  Engineers, 

Davis,  California,  October  1973. 

10.  U.S.  Army,  "Inventory  of  United  States  Dams,"  Corps  of 
Engineers,  9 September  1978. 

11.  U.S.  Army,  Office  of  the  Chief  of  Engineers,  "Appendix  D, 
Recommended  Guidelines  for  Safety  Inspection  of  Dams," 
National  Program  of  Inspection  of  Dams,  Volume  1,  Corps 
of  Engineers,  Washington,  D.C.,  May  1975. 

12.  U.S.  Army,  Office  of  the  Chief  of  Engineers,  Engineering 
Circular  EC-1110-2-163  (Draft  Engineering  Manual), 

"Spillway  and  Freeboard  Requirements  for  Dams,  Appendix  C, 
Hydrometeorological  Criteria  and  Hyetograph  Estimates , 11 
(August  1975). 


NAME  OF  DAM:  MINK  CREEK 
VIII-1 


13.  U.S.  Army,  Office  of  the  Chief  of  Engineers,  Engineering 

Circular  EC-1110-2-188,  "Engineering  and  Design,  National  ' 

Program  of  Inspection  of  Non-Federal  Dams,"  Corps  of 
Engineers,  Washington,  D.C.,  30  December  1977. 

14.  U.S.  Army,  Office  of  the  Chief  of  Engineers,  Engineer  f 

Technical  Letter  No.  ETL  1110-2-234,  "Engineering  and 

Design,  National  Program  of  Inspection  of  Non-Federal 
Dams,  Review  of  Spillway  Adequacy,"  Corps  of  Engineers, 
Washington,  D.C.,  10  Nay  1978. 

15.  U.S.  Department  of  Commerce,  "Technical  Paper  No.  40, 

Rainfall  Frequency  Atlas  of  the  United  States  for  mira- 
tions from  30  Minutes  to  24  Hours  and  Return  Periods 
from  1 to  100  Years,"  Weather  Bureau,  Washington,  D.C., 

May  1961. 


■ 


NAME  OF  DAM:  MINK  CREEK 
VIII-2 


